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A Pe Mentor, L% 


CULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY a¥ND Wak Orrice Lasts. 
SNGINES for Torpedo Boats, Yachts, Launches. 
BOILER FEED PUMPS, 

See Se eer beni page 31. 


PATENT wae TUBE BOILBRS, 
UTOMATIC PRAD RSGULATORS, 


Aud FR = ay om? by as supplied to ee 


ent. sang eres & . Knott, 


, ADVISE 


** 








< A <_ 
i Cablegrams: aa ull,” 5934 
Yranes.—Electric, Steam, 
alegre ~ and HAND. 
t and sizes. 
GEORGE RUSSELL & co., Lop, 
Motherwell, near Glasgow. S601 





” STKEL TANKS, PIPES, GASHOLDERS, &e. 


. ie & Co., Limited, 
RMINGHAM. 4457 
| e. See eens laet bans page 104. 


on, 


f lent y and 
Lair Ep. 

, MARINE ENGINBBRS, &c. 
Newnury, Exetann. 99S 





ank Locomotives. 
Specification and ee: equal to 
Main Line Locomot 
Rh. 4 W. HAWTHORN, LESLIE ae CO.; Lep.; 
ENQ@INEERS; NEWCASTLE-ON-TYNE. 
5 


Glasgow Railway 
Ragen Company, 


GOVAN, GLASG 
nden poche Victoria Street, 8. w 


ANUFACTURERS 
RAILW ay c ARMAGH WAGON ‘AND TRAMWAY 
WHEBLS & 


 @ARLIAGE.& WAGON INONWORKS, also 
_ CAST-STEBL AXLE BO 5760 


&: W. MaeLelian, Limited, 








CLUTHA WORKS, GLASGOW. 


MANUFACTURERS ‘OF 
WAY CARRIAGES AND WAGONS, 
OF EVERY DESCRIPTION. 


SALW 1y 


!RONWORK, BRIDGES, ROOFING, Ac, 
~Obiet 0: -es : 129, Trongate, GuasGow. Od 8547 
“Register ‘thices: 1084, Cannon 8t., London, B.0. 


°, Horsey,Sons & Cassell, 
SPECIALISTS 
in the - 
>ALEB AND VALUATION 
ANT AND MAOHINBRY 


® 
‘NGINBERING WORKS. 
HOLBORN, LONDON, baie 


Pel 


BB: 







TERWORTH metage ~hh Ltd. bi 
‘ton i Glass Wi 









niey | (Yochran 





(‘ampbells & Ae, | Pas 


Gear Cutting. 


Worm Wheels cut up to 18 ft. diam. 
Bevel and Mitre Wheels planed up to 3 ft. diam. 


DOLPHIN FOUNDRY, LEEDS. 


Yachts, Launches, or Barges, 


Built complete with Steam, Oil or Petro} 
Motors, ; or Machinery su Od 3561 
VOSPER & CO., Ltp., Broap Sruxsr, PoRTSMOUTH 


etal Gta 


GARTSHERRIE ENGL eee rast 
50, WELLINGTON STREET 


4547 








«Ege! 





Q”" FUBL. APPLIANCES. 

Pressure, Arr, Steam. 

or Boilers of ali types. 

KERMODES LIMITED, 
an 

108, Fenchurch ki. London. 

Naval Outfits a Speciality. 


4078 





ocomotives Tank Engines 

a and constructed i 

MANNING, WARDLE ‘AND COMPANY, Luarep, 
Works, Leeds. Od 

See their IHus. Advertisement, page 115, last week. 


MULZTITUBULAR AND 

CROSS TUBE TYPES 
Boers. 

See page 106, Oct. 5, 5734 


RAILWAY CARRIAGES, ELECTRIC CARS, &c. 


He. “Nelson & Ce | Pras 


Tyr Giaseow nee ae Nandy AND Piayt bt 
B Od 3383 


“Gripoly” ”» 
MACHINE BELTING 
Drivize 

(onveying 


Fiievetias 








——— 








Sour Manuracrurers 


yee & Tylor, Ltd., 


CARDIFF. 
MANCHESTER. 


6285 
GrasGgow. 


SHEETS, 
Normally 
employed for— 
AUTO COACH 
. BODYWORK, 

CHEMICAL 


. Lompon:: - 





3, 


fe endoreni: 
+19 is VESSELS, 
fers. 5 es PANS, TRAYS, Ac. 
THE BRITISH ALUMINIUM OCO., Lrp., 








[[Tubes, Tron and Steel. 
Edwin Lewis & Sons, Lid., 
Wolverhampton. sere 


Pubes Pittings. 





and 
Stewarts and Ljovds, L* 
Glasgow and Birmingham. 


$701 
MANUFACTURERS. 


See Advertisement page 56. 


=| Dabber $ 


Hose 





Suction 
and Fire. 


GUTTA PERCHA & RUBBER, LIMITED, 
Toronto . ~ Canada. 
CO? lants scatite) 
Telegrams—** Valorem, London.” 
2 ire xtinctéeurs 
COP Bs 2 oa — 








asi | §t., London, man, B. lope‘ 
|B Ret Moline gen, 





FOR 
IRON, BRASS, ALUMINIUM. 


APPLY, ——om 
Mansfield Sand Co., Ltd., 


‘MANSFIELD, NOTTS. 5116 





c je Generators, 500 volta, 


omg 900 Kw., three bearings, suitable to run 
“*iee MOTORS ees, 200. HP., 


hor ee teeta starters. 
WOMNBRATONS 200 Kw,, A.0., side 
s8e volts, 50 periods, D.C., 500 volts. 
JENNINGS, 
West Walls, Newoastle-on-Tyne. 8048 


Tue Gtascow Rotting Stock amp Praxt Works. 


Hu. Nelson & Co., Lid., 


eco ape te hinenngeee omnes WAGONS 
CARS EVERY we) 





Office : Gortion Chambers, 31, Queen Street. 
Ont(Tandion Oboe: 14, Leadenhall Street, B.C. 
Ses Illustrated Adot. in alternate issues. Od 3382 





R Y. Pickering & Co., Ltd., 
* (ReraBiisneEn 1864.) 
BUILDERSof RAILWAY CARRIAGES & WAGONS, 
MAKERS of WHEELS and AXLBS ofall kinds. 
RAELWAY WAGONS FOR HIRE, 


Chief Works and Offices 
WISHAW, near GLASGOW. 


Office + 
3, Vicronta STREET, hades cies S.W, 


Boats, 
$308 | WORMAND'S Patent ore Or ae 





Yarrow Patent 
ae 


Messes. YARROW & DERTAKE 
PRESSING and MAUHINENG ot the 
of Yarrow Boilers, such as the Steam 
Superheaters for — 
not ha “g. necessary faci 
YARROW & . Lrp., Scorsrovr, GLASGOW, 


Matthew paul & ape Li 
a Wor 


Fall Page A 


Forgings 


Walter Gomers & Co. & Co., Ltd., 


H=4 ‘Worghteon & Con 


LIMITED. 


_ See Advertisement page 45, Sept. 2b. 203 


Taylor & Challen 


Presses. 





Adve. _ page 54, barto ~% 














ni A eee a 
ailwa y 
Gwitehes and... | 
rossings:. © 6 +. . 
1. SUMMBREON & SON6, meas 
fo Bale, -Root’s Blower, | 


tae pia ne te 
ediadelis BING #00! Lm, Brgineers, 
(Coke, 6 Gas ‘and. Oil 


MONOMBYEG i MANUFACTURING ©O,, Lap., - | 
, Bra«rvenam, : 
mprosad High, Pe 28. 














COHANTIERS & ATELIERS: ¢ 
Ateustin - Normand 
67, raé.de are HAVRE . 


re 


Boats, Yachts and Past Boats. 








Dredging Plant 


OF ALL DESCRIPTIONS. 
PLOATING ORANES. COAL BUNKERING 
VESSELS. 


Werf Conrad, ur 


Agents bas as beg sig 72 Hovsz, 
Senge, Naw Buoay St 





2u.| Pott, (Yassels — | | 





~ Clentrifugals. 


MOTHERWELL, SCOTLAND. 


































































































ut-workers for the Church} ween 


RMY.— and Ladies 

ORGENTLY ema “10 Ee egy a months) | poore*ery, 
‘or Bases and Front in France. 

tsoheer our brave v4 p Bo in ay and 

allowance made y consult 


aa ae pong? 4 "OARLILE. oD. Charch Army Héad- 
Ar rs, nston Street, Marble arch, London, 


THE COMPANIES (COMSOLIDATION) ACT, 1908. 


In the Matter of B. W. W. BLAKS & CO., Lrp. 
(in Voluntary Liquidation). 








Pursuant to Section-188 of the Companies 
(Consolidation) Act, 1908, 


N otice is Hereby Given that 
a MEETING of the Creditors ‘of the above- 
witl be held at 1, Guildhall 


named Com 
ine ~~ 


Uhambers, 31-2 hall Street, E.C. 2, at 
Three o'clock, on DAY, the isth day of 
OCTOBER, 1917. 
Notice is also Hereby Given that the Creditors 
the above-named Company are required, 
on or before the 13th day of November, 1917 
to send in theie Numes and Addresses 
Partioulars of their Debts or Claims, and the 
Names aud Addresses of their Solicit ors (if an ae a to 
Henverr Grimson, of 1, Guildhali Chambers, 
Basinghall Street, BG. 2, the Liquidator of the 
ny ; and, if so required by nosice in writing 
from the said Liquidator, are by their solicitors or 
personally to come in and prove their debta or 
claims at euch time or place as shall be specified in 
such notice, or in default thereof they will be 
excluded from the benefit’ of ~ wg distribution 
made before such debts are proved 
Dated this 3rd day of October. 1917. 
HERBERT GIMSON, 
Liquidator, 


ih eacebenids of Foremen 
ENGINEERS. 


—_—_—_— 
KSTARLISHED 1852. 


[ pndon: 





CONDITIONS OF MEMBBRSHIP. 
ORDINARY MEMBERS, 
QUALIFICATIONS. 


lt is uired that each candidate for ordinary | can 
membership whose must not exceed forty-five 
rs, and of which fact he shall gi ph seni shall 
urnish a medical certificate Ag a du lified 
medical! grationes, anc shall have beeh Zin 
Foreman, or Draughtsman 
the Engineering Pre estion for a period oftwo years. 
HONORARY MEMBERS. 


h 


ib a bape al Messrs 





THE 
aan Tees for “ioe the Su 
CORRIDOR Boar nays ack 


har Sy Soo aioe tes 
of Works, &c., King Charles Street. W 


London, 8.W. 1, 
The do not bind themselves to 





before Hieven a.m. on 
7, addressed to The 


Fascinating sphere 
hd Bina | & Corridor Fire 


es. 
eee of Works, &c., 
Oth Uctober, 1917. J 78 


IN THB MATTER OF THE TRADING WITH 
THE ENEMY AMENDMENT ACT, i916. 


SALE BY TENDER. 


The PUBLIC TRUSTER invited 


lenders for the Whole or any | Bre 
rt of 1650 PREFERENCE SHARBS oad 
1341 ORDINARY SHARES of £1 each, fully 
in A. GALLENKAMP aod Benoni AT — ae 
vested in him as. Custod an Ord 
Bons of Tirade, dated the lor J anuary. ‘orf. 

The total issued Capital of the Company is 
£19,777. composed of 10,000 Six per Cent. Cumu- 
lative Preference of £1 each, and 9777 Ordi- 
ae Zi each, both fully paid. There are 

tures or other Charge upon the Assets. 

The yeoman , which is a private one, was formed 
in the year to carry on the business which 
Mr. A A. Gallenkemp had co commenced as a private 
firm in London in year 1880. The Company are 
Laboratory Fitters and Manufacturers of and 
Dealers’ in all kinds of Chemical and Scientific 
apparatus. They are contractors to various Govern 
ane 7 Depart sin ction with munitfon 
wor 

The net profit for the year ended 31st July, 19-6 
(the latest date at gy available), amounted to 
£6220, after providing for all charges including 
lability for Secses Profite D Duty at that date. The 
Preference dividend has been paid regularly each 
year since the. formation of the Company. With 
regard to the Ordinary Shares, distribution in the 
pret aed ae Bayt poreses and hvs not yet exceeded 
10 per edtnary Capa yield of net profit 
apbicable. to ithe Ord Capital has for the past 
four years averaged 42 per per cent. 

The Company's Offices. warehouses and show- 
rooms are situate at 19/21, Sun Street, B.C., and 
6/12 “Providence Place, 

Tenders must be delivered to the Public Trustee, 








Kingsway, London, W.C., not later than 12 noon on 
Wrdeoaliy. che the 24th October, 1917, and marked on 
the enve , Tender for A. Gailenkamp and Co., 


Limited, Shares.’ 
The Public Trustee does not- bind himself to 
ave the highest or any Tender. Forms of Tender 
obtained at the office of the Pablic Trustee 
or from Messrs. . Peat & Co. “s Chartered 
Accountants, 11, Ironmonger Lane, B.C. 2. 
On the instructions ef the Public Trustee, a short 


rt on the Ray nd has been red A. 
Mess » W.B, Peat & Co, which Sie Sat 
either at their office or the office the oo 


Trustee. 


apnecames ine OF 1 His MAJESTY'S $ 
o receive 














vie in Manchester district, gone onouraphen 
to en; srrangemenia, be g terms, Uj 4 rece 
fee GS Rg 
: App! sereat BMPLOYMENT BXCHANGR, £300 per >) 
No. re H Address, , Offices of ENGINEERING. 

TA n | Experienced Metallurgist pe e Eng ineering Empl. yers’. 
eg ‘Raowledge of ne | ee ve postion, A rspmisrion “eat v4 “oodles h = . 
ad one engaged ot on Government work will be en- age, pa ween experience and oh Btcton cuir 
or sithiah oeons.k of present amps ¢ tf sccompanied by copies, of testimonials, « ould Be 
ieee CHANG ment ough Journal and NEERING "EMPLOYERS FEDERA Tio ae 
i 913. : Abingdon pepaphdnn sy ter. London, aw L 
Reauired, in Large Engi- | sapere eemgbal of say appt “ee 

neering Work Serer ce UNIVE ea 
MILLERS. SCREW GAUGE TURNERS, PRESS Jroreman Planer and ¢ Slotier 
good rates of pay for ily experienced men.” No for Gun Specien of Cebsveliod Reet y in the 


one resident more than 10 miles. away or 
present em 77 eh Government work will be 
. ti e, experience and wages 
nee ag to 3-3, iiglece at Eebiseunnee. 


anted, by London Firm, 


TOOL ‘T ecuteiee GAUGE MAKERS, 
GRINDERS, RBPAIR FITTERS, TOOL FITTERS. 
Noose resident. more than 10 miles away or at 
present bar ge on Government work will be 
with first-class experience of the 
work should apply in first instance, giving par- 
ticulars of age. previous employment and wages 
expected, to J 4. Offices of ENGINEERING. 


A tomatic Setters (Brown | 


and Sharpe) and CAPSTAN SETTERS 

—— by well-known firm in yn Must | 
capable men and possess thorough knowledge 

No ene resident wher than 10 miles 


away or at present meemeyee: on Government work 








will be engaged.—Apply by letter, stating age, ex- 
mee and wages requ . to J 5, Omees of 
GINEERLYG. 





1 art neer, Chief Technical 
Assistant, REQUIRED, f poe 
Departmant of SS leteot Five ny oo ~ 

war work. General mec: cabarlsnes sereutial 
and some knowledge of efficiency work desirable. 
cme eo a aud por por - manency for. ——— appli- 
cant.— 4 n rtic fatanon, 
&e., to your nearest BMP: LOY YMENT xa ANGE, 
mentioning A 3776. No a y on Govern: | 


ment work will be engag: 
Reguired, for Controlled 
Establishment in the Midlands, the services 
of a First-class Machine Shop FOREMAW, forsmall 
and medium size repetition work, involving the 
use of Drilling, Milling, Gear Cutting, Turret, 
arg and Auto w Machines. 
Must be used to the control of both male and 
female labour, sogron oximately 120 hands, and have 
a thorough kno ge of up-to-date 





machining 
methods. Only thoroughly practical men with a 
fair technical educa ion need apply. No person 


eyoody on Government work will be engaged. 





+h 


Employers connected with the diff 
of Engineering, and other gentlemen wishing to 
further the object of this aga ay are eligible 

. to be admit as conway Som bers, by frzment 
of £1 le, per annum, or ife Honorary 
by 4 minimum donation cf 85 5s. 
BENBFITS, 

UsempLoyen ALLOWANCR. SUPERANNUATION 
Autowancre. Winow snp ORPHAN ALLOWANCE. 

eenmmaboren tp in the Lonpon ASssoclaATiON oF 

PoREMEN HyGiveers is not confined to residents 


in London ; a — portion of the members reside 
in different Great Britain 
ene A stings are held at the Canaon Street 


tary, JAMBS nage ah aom 85, 
ion cis Middlesex 


Correspondence Courses for 
B.Sc,, A.M.1.0.E., A mney = 

Taition in sepa 
Phorough, rapid. efficient ph tee oe my 


act 





ite 
pegeonal  ESDREWS. B.80. (Bing.), Dept, B. 2. 
80, Shakespeare Crescent,.Manor Park, a 





[ast OE, L Mech. i B.Sc., 


andall al Magineering ee a. P. 

Ansoc,. M, C.B., F.8.1., 
ie “4 ben i, PREPARRS GaNDID AHS pereaally 
Hundreds o/ 


Geass may Commence at any time.—39, Victoris Victoria 
St., Westminster, 8.W. 


iehceeksaaiiaiinuasmiisscchinieiasthiute 
TENDERS. j 
TO RNGINEBRS AND OTHERS. | 


he MNTROPOLITAN ASYLUMS BOARD 
r f bay ay Providin 











and 





Pulham, 8. 
specifications pre- i mW 3 
Con- 


APPOINTMENTS OPEN. 





COVENTRY EDUCATION COMMITTEE. 
MUNICIPAL TECHNICAL INSTITUTH. 


The Committee invite 
AP lications for the - Post. of 
NIOR ASSISTANT ENGINEERING 
bag toe at the eae, Technical Institute. 
he Candidate appointed will be required to take 


bis duties at an early date. The commencing 


icants must a , in the first imstance, to 
the ¢ BMPLOYMENT EXCHANGE, men- 
tioning RureinrEeRine and A 3791. J 20 





First-class MA 
and Chief Re 
of Brass an 


, to act as Sales hander 
tative for Scotland for the Sale 
Iron Valves, Cocks and Engineers’ 


-| Fittings. Good salary and excellent eres om Yor 


the right man, but Spensions will on renee 

sidered from men ving full experience 
organising sales and in selling these nanos 

employed on Government work will 

Apply. stating full partioulars of ex ence eck ona 

eonnection, your nearest; EMPLOYMENT EX- 

CHANGE, mentioning this Journal and J 53. 





um 


y willbe trom #150%0 £115 perannum, 
particulars, Bhi form of application, 


M farthee ous ex 
be_ returned not later than Monday 
Sond ¢ October, 1917, will be forwarded on receipt of 
a stamped addressed foolacap envelope. 
FREDE. HORNER, 
Baducation Office, Coventry, age |= 
27th September, 1917. 947 
KENT BDUCATION COMMITTER. 


DAY JUNIOR TRCHNICAL AND COMMERCIAL 
SCHOOLS, MAIDSTONE. 


Ree as Soon as Possible 
Pe Ce rs Seen ae are about to be 
® opet) ASSISTANT MISTRESS. Gradua‘ 


ae eT 


nary oe Ue d. £1208 Amy 
(ii) ASSISTANT pa yw Bree a ges 

‘education, to teach Com m 

including Commercial soak 





abd Scburtanes, Lack daee far eoeelee ot contten | Reon 
@ for t a 
mae 1917. . 


obtained 
4 ee man Tnstluave 














anted, Technical Design 

ASSISTANTS for electrical firm in. the 

Midlands. Experience of transformer = Shonty 
mee eurrent design Lege ns, ete 

gaged on Government work n seat, abe, 

statin e and Hoar Bt ie to your nearest 

MPLOYM MENT EXC K, quiting No. _ 





1 BBB Ao in the Planning Department of an 
Fm (Co: : ,, manufacturing | " 
hood os Scare Only already 


fret clase pains not 

e Governmen t work need 
nent WME BMPLOYMENT EXCHANGE, Be x Fe 
aud experience, 
ing 


nr J 4. 
ired, etc. 


SV anted, by an Engi 


Firm eg aoe wd manu 


oie State age, 











Mechanical Engineer|- 


factory of about 300 hands, 
Predaction of Sak or ene os es 


Sewage Byat pavy sere Boon 8 





ales Manager.—Wanted, a L 


__ 5 39] experienced in hi 


Fiptneion.( (L machining and | partic 


Jey sea jotor Lorries. in the ee 
a FOREMAN GRINDER thorough 
ledge of pete methods of production. 


















Midlands. Good salary to thoroughly cv: 
man. No onealready on Government wo: will 


be 
ply at your nearest EMPL‘) 
inkcHiaNc Gh. Bi sonal Ref. A 3771 oe 
DEAR Ee ee Hi ms 
eronautical En 
ion, N.W., 


petent . 


ine eFS§; 
have VA BECIES 


Londo: for 
DKAUGHTSMEN ee but not necessarily 
with previous experience aircraft, work. Apply 


by letter, Geir aon 2 


rticulars of ex: 
perience and = 


aes, ny 


© Obe need apply 


who ts ed on Goverument work or who resides 
more than ten miles away.—BOX E514, Sriis, Lta.. 
Fleet Street, E.C. 4. H 985 





uyer, with Good Expericnce 
in purchase of small tools, for large engin 
cartng works tn the Midlands. No one already 





en eng ged on Government work eligible.—Write, 

gh Th OMcee of itions held and salary requires, 
Offices of EnGrnkeERina. 

eputy Foreman Fitter 

Prk for controlled steel work:, for 

plant wuuteseamene department. Must be good 


timekeeper, used to control.of men, and have had 
experience in the upkeep and repair of all types of 
steel works — Men already on Government 
work eannot be engaged.— ag Stating age, 


and ~ tO your nearest 
EUPLOTS _MENT WecHANGs quoting No. A 3666. 
+3 


W ‘anted, Draughtsman for 

the mechaniel ey of large electrical 

direct current machities. Obody engaged on 

Government work will be accepted.— Write or “pel : 
to the nearest Board of — EMPLOYM 

em mentioning this Journa! and No. 

A 2631. G 457 


Wanted, an: Experienced 
DRAUGHTSMAN, used to smal! interna! 
combustion engines, No person already on Govern 


ment. work will. he — Apply nearest 
KMPLOYMENT BXOHANGH, mentioning this 
Journal and A 3786. 


Ai 974 
eading Firm of Heating 


Engineers. in Provinces KEQUIRE 











DRAUGHTSMAN for Government work.—Apply, 
stating age. ass and salary required, to 
your nearest YMENT BXCHANGE, men 


tioning this eval and J 43. No one already 
name be on Government work wil) be engaged 





=| PD uired by Engineerin 
orks, DRAUGHTSMAN 
{Mechanical or ees also Drawing Office 


CLERK. Junior ap ee must have had several 
years’ experience. Ko applicants residing outsice 
radius of ten miles or wareee baa jloyed on Govern- 
ment work —_ be enga rite, stating age, 
experience and salary required, to H 986, Offices of 
ENGINEERING, 


Wanted, One or Two First- 

lass DRAUGHTSMEN, thoroughly 

instruments design, for 

important Government _ tating giving bs: 
in wages 

ulars of qualifications, .. & - “f Bos 





Snow and when at liberty, J 


D 





sa aphteua Wanted for 
rene aoa Controlled eh ment 





near London. Statéage, experience, salary required 
and when at ihvert No person employes on 
Government work nr ei nearest 
SRSLOT REST EXCHAN ning ne 
SEBRING and 
Dis pa Wanted, age 
€x peri- 
Sarna Soh Se geet 


shighar dit ‘atta ons 
work will be sg er 
to “yest nearest BMPLOYME EX- 


APP RB, Sentioning this Seurnsl and 2 5 





"enn wom Wanted for 
5 — ao age, experence, 
A Ra ta and when free. on Govert- 
meni work will be . to your nearest 
EMPLOYMENT mentioniay this 


















See ‘Te: 








Oct. 12, 1917.] 


ENGINEERING. 


377 








STANDARD FACTORY ORGANISATION. 


INTERCHANGE of ideas between manufacturing 
and other business firms must conduce to the 
ultimate good of all connected with the particular 
trade concerned ; and there is no direction in which 
general agreement is more desirable than in that 
of costing and estimating. If any firm, through 
ignorance of the principles which should govern the 
ascertainment of true costs, underestimates the 
cost of competitive work, and secures an order 
through incorrect calculations, not only that firm, 
but also its competitors, must suffer. On the other 
hand, if accurate methods are universally employed 
competition will be stimulated and greater efforts 
will be made to attain more thorough organisation 
throughout the business. 

The papers recently read before the members of 
the North-East Coast Institution of Engineers and 
Shipbuilders make it evident that the engineering 
trade is alive to the possibilities of a wider dis- 
semination of the fundamentals of progressive trad- 
ing. The following notes are, therefore, offered as 
suggestive solutions of some of the problems involved 
in connection with the financial organisation of 
factories. ’ 

At the outset it may be remarked that while 
trading and cost accounts should be made inter- 
dependent, there should also be a clear distinction 
between them. 

“Cost accounting” in connection with the 
production of competitive commodities is only 
indirectly a question of trading profit and loss ; 
that is to say, that while a record showing the 
expense of producing a certain commodity enables 
a firm to know whether or not it can sell that 
commodity at a profit, such records are seldom 
compiled to fix the prices of commodities already 
produced. 

The main objects of compiling production costs 
are :-— 

1. To obtain a basis from which estimates for 
future productions require to be made. - 

2.°To check any excesses that may occur. 

3. To indicate where savings may be effected. 

Briefly the trading accounts indicate what has 
happened, and refer to the past, whereas cost 
accounts are for the purpose of future estimate, 
improvement and effort. 

The interdependence of the trading and cost 
accounts may be sufficiently effected by -opening 
records in the trading accounts to represent different 
productions, for instance—separate accounts for 
each process, class of manufactures or contracts, 
or in the case of similar productions—if convenient 
—accounts for grouping a number of processes, 
manufactures, &c. Arranging the trading accounts 
in this manner provides a check assuring the 
accuracy of the cost accounts, and shows the correct 
value of “ work in progress”’ (stock). The entries 
in each trading account should only record direct 
purchases, stock used, and wages paid—the figures 
of each of these being shown separately, so that 
statistics which may be needed for various purposes 
may be secured without having to refer to the 
details in the cost accounts. Beyond providing 
information proving the accuracy of the cost 
accounts, the amount of work in progress and for 
subsidiary requirements, there is no practical advan- 
tage to be derived by extending the use of double 
entry methods between the cost and trading 
accounts. 

Production Unit.—Having decided the lines upon 
which the cost accounts are to be kept, and the 
extent to which they are to be made to agree 
with the trading accounts, the next question is the 
method of measuring output. The capacity to 
produce is generally considered to be in proportion 
to the amount of labour employed—either in hours 
worked or wages paid. Both time and wages, 
however, are subject to frequent fluctuations, and 
@ better standard of output capacity is to fix a unit 
of production based on the first cost of manu- 
facture. The unit is then a constant quantity. 

The production unit will depend upon the amount 
of money spent upon labour, and may be fixed at 
ld. or a multiple of 1d.—for instance, if it takes 
12d. to produce an article for the first time, the 
production may be taken to represent 12 units 





costing 12d. If the cost of repeating equal output 
is reduced, say, to 9d., the units of production 
remain 12, produced at 9d., and so on. 

The production units of each department, or each 
section, of the work te be done can of course be 
reckoned separately. In the case of an estimate 
involving an increase of work, for which the amount 
of production units have not been fixed, the extra 
units may be taken as equal to the extra estimated 
cost, and as the work proceeds the cost of the 
additional work should fix the amount of the new 
production units. A graphical record can then be 
prepared to show the actual units produced and 
the equivalent cost as the work The 
differences, if any, between the extra estimated 
production units and the extra cost production units 
cannot be avoided or recovered, and therefore only 
serve as a check on the estimate on the completion 
of the work. 

Apportionment of “‘ Establishment Expenses” (On- 
cost).—This item presents the greatest difficulty in 
arriving at “production costs.” Various plans 
have been tried, each no doubt justified by certain 
considerations and open to equally sound objections. 
The “machine rate” occasionally employed in 
connection with engineering work is a case in point. 
If a machine can be used regularly doing work of 
constant value, a machine rate for distributing 
on-cost may be satisfactory, but there are few 
producing concerns that could maintain this con- 
dition. Irregular and variable employment is more 
general, and in these circumstances any attempt 
to apportion the total establishment expenses on 
this basis must take into account many. elements 
of uncertainty and therefore introduce complications 
too cumbersome for practical purposes. 

“ Permanent Charges.” —Ground, buildings, plant 
and machinery, administration and permanent staff, 
advertising and travelling. Each of these expense 
items, through more or less a standing charge, differs 
in each department, in relation to output, according 
to conditions of production. It is therefore more 
convenient to slump the lot and decide a fixed rate 
of distribution based on normal output, at which 
rate allocation should be made in proportion to 
production units for any period. 

Fluctuating Charges.—Building repairs, plant 
repairs, loose tools upkeep, indirect labour, stores 
consumed in the course of manufacture and material 
scrapped should increase or decrease in the same 
ratio as the production units, but as these charges 
are frequently subject to irregular variations, they 
should be entirely allocated as they occur (say, 
monthly), so that they can be scanned and accounted 
for immediately any change takes place. It does 
not follow that the distinction between permanent 
charges and fluctuating charges makes it necessary 
to use two rates in apportioning on-cost. One 
rate, made up of a fixed figure (permanent 
charge) plus a changing figure (fluctuating charge), 
is sufficient. 

Overtime and Night Shife Allowances.—These 
extra labour payments, which arise from a variety 
of causes, namely, purchasers’ desire for early 
delivery, orders in excess of normal capacity, 
increased output, &c., vitiate the normal cost of 
production and should therefore be recorded 
separately; the records being arranged to show 
this class of expense against the order in connection 
with which it has been incurred. 

The increased output due to overtime and night 
work does not involve a corresponding increase of 
on-cost. Permanent charges only increase to a 
limited extent in respect of depreciation and 
additional staff. The factor of depreciation may be 
ignored, as depreciation is more a question of age 
than of use, and additional staff may be almost 
entirely included in the records of overtime and 
night shift allowances. It is therefore only really 
in respect of fluctuating charges that overtime and 
night work create on-cost, and the amount of this 
should be nearly constant. 

The amount of output (expressed in production 
units) due to overtime and night shift work should 
be shown in the records of overtime and night shift 
allowances. The ratio of overtime and night 
shift allowances to production units can then 
be determined, and if approximately equivalent to 
the ratio of permanent charges to production 


units of ordinary day output, should be dealt with 
in the same way, namely, by fixing a definite rate 
of apportionment. The ratio of overtime and 
night shift allowances to production units will 
probably exceed the ratio of permanent charges 
to preduction units of ordinary day output. If 
so, the difference should be arrived at and used to 
decide the extra expense involved in doing work 
under overtime or night shift conditions. 

It is unfortunate that those engaged in engineering 
business have not arrived at something approaching 
general agreement on the subject of estimating and 
costing. To a large extent this has been due to 
conservatism originating with the management and 
— to officials. Practically all initiative has 

suppressed, consequently little progress has 
been made in the direction of adoptiig new ideas. 
The manner of preparing cost records has to a large 
extent become obsolete, and continues to vary con- 
siderably in very many concerns. The financial 
accountant in his view of costing becomes too 
academic, and the technical man is handicapped by 
inexperience. Sir Robert Hadfield, in the dis- 
cussion on Professor Ripper’s paper read before the 
Royal Society of Arts, remarked :— 

“ As to costing, it was as necessary to specialise 
upon this as it was upon engineering problems. 
Many firms had little idea of what their products 
were actually costing.” 

There is no doubt about the necessity of specialis- 
ing in this direction, and therefore one who has 
done so must be the most efficient person to control 
the costing department. 

Almost all writers on factory organisation discuss 
the question of responsibility for the estimating 
and costing system. There ap to be con- 
siderable doubt as to whether and to what extent 
the accountant (usually it is the professional or 
financial accountant to whom reference is made) or 
technical man should be the organiser of this 
department. The technical man is certainly the 
best judge of what factors require to be taken into 
consideration in preparing an estimate, and therefore 
must know best the kind of data which should be 
provided. The financial accountant, on the other 
hand, requires the cost records to square with the 
financial accounts. Neither the estimator nor the 
financial accountant is sufficiently acquainted with 
the requirements of the other to make arrangements 
which will satisfy the necessities of both departments, 
and consequently an intermediary department 
suggests itself, namely, cost accounting, controlled 
by an official who should be familiar with works 
routine, estimating requirements, and the prepara- 
tion of financial accounts, and who therefore must 
be trained in an engineering establishment. As the 
cost accountant must act between the estimator 
and the financial accountant, his position should be 
distinctly separate from that of either of these 
officials, and his department should supply the 
cohesive element. The cost accountant should be 
responsible for the organisation of the stores and 
time-keeping departments, so that the necessary 
records for the use of the estimator and financial 
accountant may be arranged to meet the joint 
requirements of these departments. 

The argument in favour of charging direct to cost 
as many items as possible, and therefore reducing 
the items which can only be charged arbitrarily, is 
good. Too frequently there is a tendency to follow 
the “law of average ’’—a polite way of describing 
“the rule of thumb ”—in costing. The machine 
rate is an instance of direct charge, which disposes 
of items of general expense—sometimes justifiably ; 
but the rating of machines necessitates very careful 
consideration. The items under this head should 
not in general practice include any expense other 
than interest and depreciation. Floor area, power 
and maintenance, which are sometimes included 
in machine rates, cannot be even approximately 
decided in respect of each machine. 

The misunderstanding that very often exists 
respecting the purpose of cost accounting leads to 
further reliance on the “law of average.” It is 
a@ common practice to include in the prime cost 
records every item of expense which may be in- 
curred in connection with specific production ; for 





instance, many firms charge the extra allowances 
paid for overtime and night shift work to the jobs 
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upon which these allowances have been incurred ; 
and to estimate the cost of repeat jobs from average 
cost records. Whether averaging is adopted or 
whether records made under varying conditions are 
used to estimate the cost of repeat jobs, the results 
must involve considerable speculation, and in any | 
case procedure of this kind is tantamount to working 
backwards. Normal cost records are surely a more | 
definite basis, for upon these the effect of any change | 
of circumstances can be estimated more accurately. 
Another reason in favour of building up an estimate | 
from normal records is that in the case of production 
under overtime or night shift conditions the relative 
amount of on-cost may be different from that of 
ordinary time conditions ; in other words, another 
fluctuating element is introduced. 





THE BARCELONA TRACTION, LIGHT 
AND POWER COMPANY. 


By A. Hvavuenty, Director of Messrs. Escher Wyss 
and Co., Zurich, Switzerland. 


(Concluded from page 295.) 


WE illustrate in Figs. 31 to 33, on the present 
page, views of the breeches-piece which connects, 
at E, in Figs. 4 and 5, on page 294 ante, the 4-m. 
(13 ft.) pressure main to the two pressure mains 
2.8 m. (9 ft. 2 in.) in diameter each. As referred 
to in the article in our former issue, a throttle valve 
has been provided in each of the two branch mains 
2.8 m. in diameter, and the view Fig. 32 shows the 
breeches-piece, with the valve chest and the hy- 
draulic valve-operating gear in place. These valves 
are provided as a safety device, in addition to the 
sluice gates and emergency gates illustrated in our 
former article. They can be closed under any 
circumstance, and are operated by hand when the 
water in the reservoir reaches a very low level. 
The breeches-piece, pipes and hydraulic gear for 
working the valves in question are also illustrated in 
Figs. 34 to 37, on Plate XXXVI. The breeches-piece 
is built up of steel plates, 20 mm. to 30 mm. (} in. 
to 1, in.) in thickness. The steel has a tensile 
strength of 38 kg. to 45 kg. per square millimetre 
(24 tons to 28.5 tons per square inch), with an 
elongation of 25 per cent. measured on test pieces 
200 mm. (7.874 in.) long. The two 2.8-m. diameter 
pipes end on a bend of 60 deg., where the distribut- 
ing pipe lines are connected up. Directly following 
this bend a by-pass pipe is connected to each pipe 
line by a vertical bend (see Fig. 43), which can be 
shut off by a throttle valve and a sluice valve, both 
operated hydraulically. The by-pass pipes are 
1.5 m. (4 ft. 11 in.) in diameter where they join on 
to the 2.8 m. pressure mains and 2 m. (6 ft. 6 in.) in 
diameter at their lower end. The conical baffles 
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or throttles can be seen in Fig. 43, and are illus- 
trated in Figs. 44 and 45, on Plate XXXVI. By 
means of stop-logs set in grooves specially provided 
for that purpose all the water can be diverted 
directly down to the river, so that it is possible to 
lay the whole power station absolutely dry when 
required. The distributing pipes and power house 
are illustrated in Figs. 38 to 43, on Plate XXXVI. 
Figs. 38 and 39 show the two pressure mains 2.8 m. 
in diameter, and their connection with the distribut- 
ing pipes, 2.5 m. (8} ft. 2 in.) in diameter each, 
inside the power house. Both distributing pipes 
are 2.5 m. in diameter. Throughout the power 
house each connection has been provided with a 
throttle valve and a sluice valve. Any repair 
work to the sluice valve can thus be carried 
out without emptying the pressure pipe, and the 
packing can be removed and replaced without inter- 
fering for any length of time with the running of the 
plant. A drain between the throttle and the sluice 
valves and the use of diaphragms in the casings 
of the latter valves divert the water leaking from 
the throttle valve when any repair work has to be 
carried out. Conical throats or baffles are provided 
at the lower ends of the turbine discharge pipes in 
order to reduce the speed of the escaping water, 
so that the tail race itself may absorb the velocity 
of the water 











INsIpE View oF BREECHES PIECE. 


A vertical section through the power and trans- 
former house is shown in Fig. 40, on Plate XXXVI. 
Figs. 41 to 43 on the same plate are sections through 
the flooring and pipe systems. Asluice-valve casing is 
illustrated in the view Fig. 49, on page 380. From 
the plan, Fig. 39, it will be seen that two turbines are 
connected to each distributing pipe. It is intended 
later on to connect the two distributing pipes 
together by means of double valves, one of each set 
being a sluice valve and the other of the throttle 
type. The turbines are shown separately in Figs. 46 
and 47, on page 379; in Fig. 47, A is a central sec- 
tion through the wheel for running under low heads, 
and B through that for running under high heads. 
They are twin Francis turbines, built in halves, 
the two runners being overhung at opposite ends 
of the generator shaft, an arrangement which has 
been adopted for the following reason. 

The turbines have to run with an available head 
ranging from 30 m. to 70 m. (98 ft. to 229 ft.), and 
must, of course, attain as good an efficiency as 
possible under all heads. To this end provision has 
been made for readily changing the runners. By 
dismantling the draught or suction bend on each 
side it is very easy to change the wheels, as these 
are bolted on to a flange forged on the shaft. Each 
generator is driven by two turbines mounted at 
opposite ends of its driving shafting. There is thus 
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power station and will admit of a maximum flow 
of 70 cub. m. per second. The power house itself 
will be located in a narrow gorge, and will contain 
five units similar to those of the Tremp power 
station, each connected to a separate supply pipe. 





UNITED STATES STANDARD TWIN- 
SCREW WOODEN STEAMSHIPS. 

In previous issues we published sections and plans 
of United States standard ships—for single-screw 
wooden ships in our issue of July 27 (page 90 ante), 
and of single-screw steel steamships in our issue of 
September 7 (page 250 ante). We now give, on the 
opposite page, from The International Marine Engi- 
neering, similar drawings of a wooden steamship, 
of which several are to be built for the emergency 
fleet of the United States Shipping Board, to designs 
developed by Mr. Edward S. Hough, naval architect, 
of San Francisco. This type of vessel has been 
designed with the special object of securing rapid 
construction and minimum cost, and for this reason 
it involves a number of radical departures from 
ordinary wooden ship construction. The vessel 
is of the ’tween-deck type, schooner rigged, with 
two pole masts fitted with cargo booms, and is of 
the following dimensions :— 


Length over all ane bes 286 ft. 
Length between perpendiculars 276 ft. 
Beam, moulded ca ‘s 45 ft. 
Beam, over planking wal 46 ft. 
Depth, moulded to upper deck 28 ft. 
Dead rise dee ee ons 3 ft. 
Deadweight capacity .-- 3,500 tons 
Total horse-power -» 1,400 
Sea speed, loaded .-» 10} knots 
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construction in that ordinary ship curves have been 
eliminated as much as possible and straight-line work 
has been substituted. For the greater part of the length 
of the vessel the sides are flat and the bottom V-shaped, 
yith a dead rise of 3 ft. With this form of hull the 


. * “se w 
Our contemporary gives the following additional | majority of the frames are straight 12-in. by 12-in. 


particulars :— 


| tim bers—a common stock size of timber, generally known 
}as “mill run”’ lumber, As the sides and bottom are 


As can be seen from the general plans, the Hough | straight for the greater part of the length, most of the 


type of vessel is thoroughly adapted for emergency | planking and ceiling is also straight-line work, and can 





Tremp Power STATION. 


be got out in a minimum of time and with a minimum 
of hand labour. As the Hough design closely resembles 
that of a barge, the building of the ship will require 
very much less shaping and moulding than is the case 
with the usual ship model. Not only are the timbers 
and planking for the most part straight, and therefore 
can be quickly and accurately cut at the mills, but also 
the fastenings and connections are such that time will 
be saved in checking and fitting the planks and timbers 
as compared with the ordinary ship form of vessel, 
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UNITED STATES STANDARD’ TWIN-SCREW WOODEN STEAMSHIPS. 
Fig. 1. 
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emptying as usual. A longitudinal centre-line bulkhead 
extends the full length of the ship from the forward to the 
after collision bulkheads and up to the main deck. 
This bulkhead is built up of 6-in. by 8-in. edge-bolted 
material, faced on both sides with 4-in. by 12-in. planking 
worked diagonally and landin inst a continuous 
sill at the top and bottom. This bul ead is not caulked, 
and openings are provided as shown on the plans. 
Cargo is handled through three sets of twin hatches by 
means of six cargo booms of 5 tons capacity each, fitted 
to the masts and served by steam winches. Fresh 
water is carried in steel tanks stowed about the machinery 
spaces and at the stern of the ship. Provision is made 
for 80 tons of fresh water for boiler use and 30 tons for 
culinary purposes. The vessel is thoroughly — 
with auxiliary machinery, including an electric light 
plant, steam winches, steam capstan, steam windlass, 
steam steering gear with hand auxiliary, an ice machine, 
a steam heating system and a pumping and drainage 
system. 

Keel and Keelsons.—The keel consists of a timber, 
12 in. by 18 in., in long lengths, fastened with 1}-in. 
headed bolts set up over clinch rings at the bottom. 
The keel is fastened to the centre keelson and to the 
floor timbers as follows: In each bay one 1}-in. drift 
bolt, driven from the inside and clinched over a ring 
outside ; in each bay two 1}-in. headed bolts, driven 
from the inside and clinched over rings on the bottom of 
the keel ; at each frame two 1}-in. drift bolts are driven 
from the inside and clinched over rings outside. The 
keel is protected by a shoe 3 in. thick by 18 in. wide. 

Stem and Stern Post.—The stem, sided 18 in, and 
moulded 24 in., is 46 ft. long, and scarfed to a natural 
knee at the forefoot. A half-round iron band, 5 in. 
wide, extends from the stem head down to 2 ft. below 
the light water-line, and is wrapped over and fastened 
} prod | the forefoot over the keel split and spread at the 
end. The apron, sided 18 in. and moulded 24 in., is in 
| one length, extending to the forecastle deck. The knight- 
| heads are in one length to the forecastle head, sided 
24 in. and moulded 12 in. A natural knee connects the 
stem to the keel and the deadwoods are chocked into the 
keelson and apron. The stern post is 48 in. fore-and-aft 
and 18 in. wide, bearded aft near the rudder to 12 in. 
|wide. The bottom is _ Me ae a oho, 
| carrying the bottom rudder pintle, and the is choc 
‘solid at the deck beams and kneed of anew A 
rudder trunk is built on the after side of the post, fitted 
with a round lead sleeve turned over and made tight 
top and bottom. A cast-steel bearing, lined with 
| lignum-vite, is placed at the bottom of the sleeve 
An important advantage of the design is the fact that | steam by two boilers operating under forced draught.| and a cast-iron stuffing-box at the top. The after 
bn little frame or surface dubbing will be required. | Geared turbine propelling machinery can be substituted | deadwoods are worked onally, a natural knee being 
and with the straight-sided machine-cut planking | for the reciprocating engines at the option of the | fitted at the junction of the keel and stern . Two 
the caulking can be more easily and quickly performed, | builder. horn timbers, 18-in. by 20-in., and about 24 ft. long, are 
A raised forecastle deck and @ house aft provide gun| The hull is subdivided by six transverse bulkheads in | placed one on each side of the stern post connecting with 
platforms, on which will be mounted rapid-fire guns for| the *tween-deck space and five transverse bulkheads | the rim and landed on the f The rudder is built 
defence against submarine attack. Amidshi is #| below the main deck. A double bottom extends from | up of two }4-in. steel plates set apart 24-in., stiffened by 
pars. deck, above which is a boat deck, oi in the | the forward collision bulkhead to the inboard end of | horizontal web plates and angles. The rudder stock is 
midship deck houses all hands will be quartered. | the stern tube, and this is subdivided at the transverse | of forged steel. 7 

General Arrangement.—Propulsion is by two sets of | bulkheads, as shown in the general plans. These s Framing.—The side frames are double, 12-in. by 12-in., 


: P paces - 
triple-expansion reciprocating engines, supplied with | are used for water ballast and are piped for filling and d 36-in. tres throughout and extending from 
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the bilge to the upper deck. In the way of the bridge 
house they are single, one leg of the frame being in one 
length from the bilge to the upper deck, the lower end 
of the leg butting and the other lapping the transverse 
floor timbers. Cant frames, of the same siding and 
moulding as the main frames, are built up at the ends 
of the vessel and well fitted to the deadwood. The 
bottom floor timbers are double, 12 in. by 12 in. butted, 
as shown on the drawings, and secu by an anchor 
stock-piece the same width as the frame. The top 
timbers are single, except under the machinery, and are 
12 in. by 12 in., in one length. The bottom timbers 
and heels of the frame are fastened together by two 
l-in. screw bolts, each with plate washers under the 
head and nut. At the heels of the frames the bays are 
chocked and made watertight with a stop-water at each 
side of the chock, shutting off the bottom from the side 
ot. Each anchor stock-piece is fastened to a bottom 
oor timber by two 1}-in. screw bolts each side of the 
centre. Under the machinery the top floor timbers are 
doubled, and the spaces between the top and bottom 
floor timbers are chocked in solid. The side ceiling is 
10 in. by 12 in., the three up and bottom strakes being 
scarfed 7 ft. The bilge ceiling consists of four strakes 
10 in. by 12 in., and one strake built up of two pieces 
10 in by 18 in., with 8-ft. laps. All four strakes are 
edge-bolted and fastened to the floors. The first two 
strakes are edge-bolted to the bilge log. 

Planking.—The garboard strake is 8 in. by 16 in., 
edge-bolted to the keel, with j-in. iron in alternate 
frame spaces, It is fastened to every frame with four 
l-in, by 20-in. button-head bolts, with the heads counter- 
sunk and cemented. The bottom and side plankin 
is 5in. thick, varying from 16 in. in width at the garboa 
to 12 in, at the bilge, and from 12 in. to 10 in. at the 
sides. Several strakes of 6-in. planking are provided 
at the bilge and wales, as shown on the midship section. 

Iron Strappings.—In addition to the longitudinal 
and transverse bulkheads and double bottom, the hull 
is further strengthened by iron strappings, which extend 
from well forward of No. 1 hatch to abaft of No. 3 hatch, 
Diagonal iron straps, } in. by 4 in., are let into the 
outside of the frames and inclined at 45 deg. each way. 
These are fitted so as to meet at the top butt in every 
other frame space. The diagonals are connected at the 
top butt by two j-in. rivets and at each crossing by one 
l-in. fitted bolt. They are also fastened to each frame 
timber by a 1-in. by 10-in. countersunk head-blunt bolt. 
The bottom is securely fastened at the bilge corner. 

Decks.—At the main and upper decks are clamps and 
shelves built up as follows: The clamp at the main deck 
is 14 in, by 16 in., the shelf consisting of four strakes 
each 10 in. by 12 in.; two strakes being locked 2 in. 
into the beams. The upper deck clamp is 12 in. by 
14 in., while the shelf strakes, of which there are four, 
are 8in. by 12 in. The upper deck beams are 12 in. by 
14 in., spaced about 36-in. centres, and have a 7-in. 
camber. They are doubled at the hatch ends and 
boiler openings. Half beams are landed on a fore-and- 
aft sill, 4in, by 14in., and pulled up to the deck coamings 
by screw bolts. The main deck beams are 14 in. b 
14 in., spaced about 48-in. centres, doubled at the hatc 
ends. The main deck (‘tween deck) is laid solid with 
4-in. by 8-in. planking and caulked. 

Tie- Rode. Vie-rods, 1} in. diameter, are fitted from 
the sides of the vessel to the hatch sills at the upper and 
main dec Two are provided in way of each hatch. 
At the hatch end and at every fourth beam between 
hatches the tie rods extend clear across the vessel, 
and are fitted with turnbuckles. 

Web Frames.—Web frames are built in at the hatch 
ends and elsewhere spaced about 9-ft. centres. They 
consist of vertical pieces butting against the knee at 
the bilge corner ne the upper deck, and are fastened 
together so as to make solid work. Two of the distinctive 
features of this vessel, the central longitudinal bulkhead 
in conjunction with twin hatches and the construction 
of the bottom, have been patented by the designer. 





PERSONAL.-The Westminster Electrical Testing 
Laboratory, York Mansion, York-street, Westminster, 
8.W. 1, state that in order to facilitate the exploitation 
of the Wild-Barfield process of steel hardening they 
have disposed of their rights governing this process to 
Automatic and Electric Furnaces, Limited, 6, Old 
Queen-street, Westminster, who are undertaking the 
installation of. plants, and to whom all inquiries should 
be addressed._-Having regard to the extended nature of 
the business undertaken of late years, the registered 
name of The Jandus Arc Lamp and Electric Company 
Limited, has been changed to ‘“ Arc and General Equip- 
ment, Limited.’’ This name will more fittingly indicate 
the company’s work and resources. From time to time 
also difficulty had arisen with reference to the name 
“ Jandus,”’ regarding which there was suspicion that 
the company was of German origin. William —‘andus 
was a native of Ohio, U.S.A. He no longer holds any 
interest in the company.—Mr. Thomas ton Allan, 
of South Park, Lincoln, has been appointed to a seat on 
the board of Robey and Co., Limited, Lincoln. Mr. 
Allan for several years has been working with the 
management, and is intimately acquain with the 
working of all departments.—Messrs. E. Brook, Limited, 
electrical engineers, opened their new Empress Works, 
Huddersfield, on Saturday last, the 6th inst. Their 
first Huddersfield works were started on May 30, 1904, 
and then gave employment to about eight persons. 
Their new works in question were completed in May, 
1917, and are equi for making electric motors up to 
200 h.p. in size and up to 50 motors of various sizes per 
week. They have issued a “souvenir”? pamphlet 
describing the new installation, which shows it to have 
been, planned with complete regard to workmanship and 


to the comfort of every operative employed. 





ON THE TESTING OF REFRACTORY 
MATERIALS.* 


By Dr. J. W. Mettor. 


The Refractory Test.—The ultimate object in testing 
@ firebrick is to determine how it is likely to behave when 
in use. It is assumed that the samples actually tested 
are fairly representative of the whole of the bricks under 
examination, and that the behaviour of the samples 
under the conditions of the test enables a prediction to 
be made with some confidence as to the future conduct 
of the whole of the bricks. In devising the tests it is 
of course desirable to reproduce as nearly as possible 
actual working conditions. A service trial accompanied 
by records of the furnace conditions is the ultimate test 
of the quality of the material, and this may be regarded 
as the ideal mode of testing. Unfortunately ootk tema 
would occupy far too long a time to be a useful criterion 
of the quality of any particular consignment of refrac- 
tories. Further, contradictory reports are obtained 
even with service trials. It is not at all uncommon to 
find two works, manufacturing the same products by 
similarly designed furnaces, getting discrepant results 
from the same firebricks—one engineer-in-charge reports 
that he cannot use A’s firebricks, and that B’s firebricks 
are the only ones he can rely upon ; the other engineer- 
in-charge reports the direct converse, B’s are no good, 
A’s are alone satisfactory. Still a third engineer will 
report that either brand gives good results. Of course 
a very slight change in the design of a furnace may make 
all the difference between success and failure, For 
instance, I have known half-an-inch difference in the 
— of the tuyere-nozzles of a cupola to alter the 
ife of the lining from a few days to as many weeks. It 
is also found that when tests are made on a small scale 
different results are obtained ; and when tests are made 
in the laboratories of user and consumer, under different 
conditions, the results are not always concordant. 
Even to-day there are troubles in several trades on 
account of discordant analyses, 

It is therefore important that the methods of con- 
ducting the tests be standardised, since a consignment 
might be condemned on a set of tests conducted in one 
laboratory which would pass the tests satisfactorily if 
condue in another laboratory. J believe that the 
standardisation of the methods of testing refractories 
is one of the first duties which should be undertaken by 
our society ; afterwards we can deal with specifications 
for refractories. 

The fire stability of a refractory is perhaps its most 
important quality, and one of the most important proper- 
ties indicating the fire stability of a refractory is the 
squatting temperature. It is very important that we 
have a clear idea what is meant by what is variously 
called the fusing temperature, softening temperature, 
squatting temperature, fire stability and the melting 
or fusion point of a refractory. I went into this question 
some years ago, and the results of those inquiries are 
recorded in the 1909 volume of the Transactions of our 
Society.t I have very little to add to what was there 
developed. These results have been confirmed by 
work in other countries—Germany, America, &c. 

1. The importance of Specifying the Rate of Rise of 
Temperature.—When the tempereture of a fireclay or 
firebrick is gradually raised, the material—more par- 
ticularly aluminous firebricks—behaves in a manner 
almost analogous with pitch or butter. The material 
becomes less and less viscous, ultimately the viscosity 
is so reduced that the material is no longer able to retain 
its shape, the angular corners and edges are rounded, 
and the material begins to flow. There is no precise or 
definite temperature above which it can be said that the 
material is a flowing liquid, and below which it is a rigid 
solid. The softening temperature of a firebrick is not 
therefore a definite temperature, but rather a range of 
temperature within which the substance begins to lose 
its shape and commences to flow. Observation shows 
that this range of temperature is wider with aluminous 
firebricks than it is with siliceous firebricks. 

If the temperature be rapidly raised, the material 
appears to soften at a higher temperature than if slowly 
heated, because the internal forces have not time to 
attain a state of equilibrium before the material is 
carried to a still higher temperature. Otherwise 
expressed, the actual squatting of the material lags 
behind the temperature, and the faster the rise of 
temperature the greater the lag. The effect is some- 
times very pronounced, For instance, two different 
firebricks with a difference of 150 deg. in their squatting 
temperature on a slowly rising temperature appear to 
be equally refractory on a rapidly rising temperature. 
The softening temperature of a refractory for one rate 
of rise of temperature does not correspond with the 
softening temperature determined for another rate of 
rise of temperature. Consequently the rate of rise of 
temperature must be standardised if refractory tests are 
to be compared one with another. Although this has 
been clearly defined in the Institution of Gas Engineers 
Standard Specification for Refractory Materials, the 
importance of the fact does not appear to have been 
grasped by all. 

It has been stated above that the softening tempera- 
ture of a substance is a range of temperature within 
which the material begins to lose its shape. This range 
of temperature is conveniently referred to Seger cones, 
which are standard mixtures of silicate materials 


designed to soften within certain ranges of temperature. 
The softening = is determined by heating 
a selected piece the refractory material—approxi- 
mately shaped like a cone or prism 1} in. high and } in. 
to } in. base—alongside a suitable number of Seger 
cones covering a certain range of temperature. When 
the test-piece shows signs of fusion it is assumed that the 
softening temperature is best represented in terms of 
the cone which squatted nearest to that at which the 
clay begins to fuse. At first sight this seems rather a 
primitive method of conducting the test ; but, all things 


‘considered, and with all the refinements of modern 


science at our disposal, I do not know a better way. 

2. Definite Temperatures versus Seger Cones.—Is it 
better to express the softening of a refractory as a definite 
temperature determined by means of a pyrometer or in 
terms of suitable cones? So far as I can see, in the 
present state of our knowledge, the answer must be given 
in favour of cones. It must be remembered that we are 
dealing with a range of temperature, not a specific 
temperature. Whatever be the nature of the reactions 
which are attended by the fusion of the refractory, it 
is assumed that the temperature coefficient of the reaction 
in the Seger cone and clay are the same. This assump- 
tion is based on more or less remote analogy between 
the cone and the clay. I must confess that when I am 
told that a firebrick has “a melting-point of 1,700 deg. 
C.,” I can attach no clear meaning to the phrase. A lot 
of other information is required, and we can confidently 
anticipate that if others had made the test a different 
result would be obtained. A seller would naturally 
desire to have his tests made at the laboratory which 
gives the highest result, and a buyer at the laboratory 
which gives the lowest result. I believe that the 
representation of the softening temperature of a clay 
in terms of a definite temperature gives an appearance 
of accuracy to the results which is quite illusory. I am 
reminded of an adventure of Gulliver in his travels among 
the Laputans. You may remember that he said : 
“Those to whom the king had entrusted me, observing 
how ill I was clad, ordered a tailor to come next morning 
and take my measure for a suit of clothes. This operator 
did his office after a different manner from those of his 
trade in Europe. He first took my altitude by a quad- 
rant, and then, with rule and compass, descri the 
dimensions and outlines of my whole body, all of which he 
entered upon paper ; and in six days brought my clothes 
very ill made and quite out of shape.” 

3. The Size of the Test-piece—Would the refractory 
test be improved by using larger pieces, say a whole 
brick 2? I do not think so. There are difficulties, but 
not insuperable ones, in maintaining a whole brick at a 
uniform temperature throughout the mass, and also 
in estimating the temperature of the interior of a hot 
brick. Unless I am mistaken, the fusion of a brick 
always commences at the surface, not necessarily because 
on a rising temperature the surface must be slightly 
hotter than the interior, since by raising the tempera- 
ture slowly enough the difference of temperature could 
be made seahigitlr small. If the arguments I gave in 
the Transactions of our Society* in 1909 are correct the 
phenomenon is an effect of surface tension, and the 
surface of a firebrick of uniform composition uniformly 
heated must be the first to show signs of fusion. So far 
as my observations go I have not found any difference 
in the fusion test, whether the surface examined be 
la or small, provided the radius of curvature is large 
and the rise of temperature be not too rapid. True, 
with abnormally fine powders, where the radius of 
curvature is small, there is a marked difference, but 
not under ordinary conditions. : 

4. Oxidising versus Reducing Atmospheres.—It is 
well known that if a refractory material contains much 
iron its refractory test gives a lower result if conducted 
in a reducing atmosphere than if conducted in an 
oxidising atmosphere. The bricks are usually fired in 
an oxidising atmosphere, and very frequently used in a 
reducing atmosphere. The test naturally should be 
conducted under reducing conditions, and it is perhaps 
easier to make the test under such conditions than in an 
oxidising or neutral atmosphere. The only objection to 
the reducing atmosphere depends on the fact that the 
reduction of the iron sometimes takes a long time, and 
it is then difficult to get constant and comparable results. 
A different proportion of the iron is reduced in the 
different cases. This question is being treated by the 
Gas Engineers’ Committee on Refractory Materials, 
and something definite may be expected in its next 
report. 

%. Testing Refractories under Load.—There is a 
difficulty in standardising the test for refractories under 
load, The results are curious and particularly interest- 
ing. With the more aluminous types of refractory 
there is a rapid fall in the squatting temperature as the 
load increases. To get comparable results from the 
test, for industrial purposes, it is necessary either to 
fix an arbitrary pressure at which the tests shall be 
made, or else to express the results in the form of a curve. 
The latter is probably the better way, although it will 
probably be more convenient conventionally to specify 
a definite load—say 30 Ib. to 50 Ib. per square inch. 
With aluminous refractories, there does not appear to 
be a limit to the decrease in the refractoriness under 
an increasing load. Indeed, there is every reason to 
suppose that aluminous bricks could be vitrified by 
pressure alone, and W. Spring’s experiments in 1884 
showed that purified alumina, normally stated to melt 





* Communication from the Clay and Pottery Labora- 
tory, Stoke-on-Trent, read before the Ceramic Society ; 
the Refractory Materials Section, at Glasgow, Tuesday, 
October 2, 1917. : 

J. W. Mellor, Trans. Cer. Soc., 9, 79, 1909; J. W. 


_ A. Latimer, and A. D. Holdcroft, ib., 9, 126,] Ann. Soc 














* J. W. Mellor, A. Latimer, and A, D. Holdcroft, 
Trans. Cer. Soc., 9, 126, 1909. 

+ W. Spring, Bull. Acad. Belg., (2) 45, 746, 1878 ; (2) 
49, 323, 1880; (2) 5, 229, 492, 1883; (2), 6, 507, 1883 ; 
(3) 10, 204, 1885; Bull. Soc. Chim., (2), 10, 204, 1885 ; 
. . Geol. Belg., 15, 156, 1888; Zeit. Phys. Chem., 
2, 536, 1888; 15, 65, 1894. 
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at about 2,000 deg., can be melted at ordinary tempera- 
tures by @ pressure of about 5,000 atmospheres per 
square centimetre, but neither natural nor artificial 
silica showed any evidence of fusion. H. Tresca* also 
in 1868 obtained evidence that dry clay flows like a 
liquid by the application of a pressure of 100,000 kg. 
per square centimetre. 

6. The Manufacture of Firebricks without Kiln-firing. 
—The logical inference from these facts is somewhat 
startling ; it is — necessary to drive the water from 
clays, and then mould the bricks under a great enough 
pressure to perform the work of vitrification without 
firing the bricks at all. I have taken some trouble in 
the past to emphasise the fact that the vitrification 
changes which occur during firing are arrested by the 
manufacturer at a certain stage of their progress, and 
that a number of firings at, say, cone 4, under normal 
conditions, will do the work effected by one firing at 
cone 10. When no undue pressure is exerted, however, 
the reaction is arrested if the temperature be reduced 
much below cone 4, and no vitrification occurs. At first 
sight any proposal to manufacture good firebricks without 
kiln-firing seems to border on madness. We have 
become so obsessed with the idea that manufacturers 
of firebricks do not fire their products to a high enough 
temperature, that a counter proposal, say, to compress 
the dehydrated clays in a freezing chamber without 
firing, appears the rankest heresy, not to be taken 
seriously. In spite of this I see no flaw in the deduction 
when applied to aluminous clays. In practice, however, 
things Gee a way of developing differently from what 
logic prescribes, because we are so liable to overlook 
some essential factor. In the present case the unfore- 
seen difficulties will have to be furnished by observation 
and experiment. Extrapolation of the data in the 
paper by Captain Moore and myself} gives too small a 
pressure for the softening of a refractory at room tempera- 
tures. I should very much like to see the experiment 
performed, but it would not be the first application of 
the idea, since I am told that over 45 years ago Mr. 
W. H. Turner, of Staffordshire, made vitreous pottery 
and actually attempted its manufacture on a com- 
mercial scale by the application of enormous pressures, 
and without firmg. Nothing appears to have developed 
from the idea, but, from what I can gather, most people 
thought the project qualified Mr. Turner for permanent 
residence in @ lunacy ward. I do not know how Mr. 
Turner was led to the idea, but I believe that in the 
light of what we have learned to-day he was a bit in 
advance of his time. If the necessary funds were 
available I should certainly try the experiment “ with 
alacrity,”’ as Priestley wu to say. The provisional 
assumption is made that the product formed by the 
vitrification of the clay will be satisfactory whether the 
vitrification be performed at a high or at a low tempera- 
ture. We can, however, easily be lost in a labyrinth of 
unprofitable speculation as to what might happen. 
experimental trial can alone give the empirical data 
required for further progress in this direction. I believe 
the deduction I have outlined justifies the expenditure 
of a few thousands. Possibly the right way to get the 
idea tried practically would be to place the evidence 
before a professional promoter of new schemes and give 
him the drst option on possible patents. In spite of the 
well-known monition: Nisi scis noli praedicere—do 
not prophesy unless you know—I will be reckless 
enough to predict that the result would be successful 
with the aluminous types of fireclay, although I do not 
think it would be successful in making silica bricks 
without .a rather more elaborate preliminary treatment 
of the raw material than would be needed with normal 
fireclays. Even here, however, I believe the cost of 
the preliminary treatment would still keep the total 
cost of manufacture less than that which is involved in 
the present method of manufacture. 

7. Some Theoretical Considerations.—There is an 
important theoretical question. The results obtained 
by testing refractory materials under a load appear to 
contradict the well-known thermo-dynamic formula : 


fs ee 
= v— 
z' 10) 
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where P denotes the pressure, T the absolute tempera- 
ture of fusion, 6 the volume after fusion, and vp the 
volume before fusion. This formula has been verified 
and established by experiment. The main assumption 
behind this rule is the impossibility of perpetual métion ; 
we should be justified in suspecting any conclusion which 
is not in accord with this rule. If the latent heat of 
fusion is positive, as it always is, then the raising or 
lowering of the fusion temperature with unit ee of 
pressure (dI'/dP) is dependent on whether the volume 
v of the liquid is greater or less than the volume v of the 
solid. If the volume of the material decreases during 
fusion so that v<vp the melting temperature will be 
lowered by pressure, and if the volume increases duri 
fusion so that v>vp the melting temperature will be 
raised by pressure. Otherwise expressed, an increase 
ol pressure favours that state which has the smaller 
volume. Ice at 0 deg. has a larger specific volume than 
water at the same temperature, and consequently an 
an pressure favours the water phase, and the ice 
melts, 

The volume of most of the silicates involved in the 
vitrification of a brick in burning increases during fusion. 
For instance, the —_— gravity of a sample of fireclay 
was 2.627 before fusion, and after fusion 2.470. This 
corresponds with an expansion of about 6 per cent. 





4 * H. Tresca, Mem. Acad. Inst. France, 18, 733, 1868 ; 
20, 75, 281, 617, 1972. 
nt lene Mellor and B. J. Moore, Trans. Cer. Soc., 15, 





In this respect, therefore, clay behaves like numerous 
other silicates.* Consequently an increase of pressure 
should raise, not lower, the fusion temperature of the 
clay. It has been assumed that the latent heat of 
fusion L is constant. Experiment shows that this 
assumption is generally valid, although Tammannt and 
others have discussed the possibility of the latent heat 
of fusion changing from a positive to a negative value. 
Tammann has also shown that since a liquid is usually 
more compressible than a solid, a positive value of 
v—vo will diminish with an increase of pee, and, 
after passing through zero, will gradually assume an 
increasing negative value. 

I do not think that the discrepancy between theory 
and practice is to be attributed to either of these possi- 
bilities ; rather is the formula not applicable to the case 
under discussion. Theory assumes that the pressure is 
uniformly exerted in all directions, whereas the interstices 
between the grains of a firebrick would give the pressure 
the character of a shearing stress. ‘The solid and liquid 
phases do not therefore suffer the same increase of 
pressure. Roozeboomt has shown that if V, and V,, 
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Figs. 1 and 2, represent the vapour pressure curves of 
the solid and liquid states at a pressure P, and V’, and 
Vv’; represent the vapour pressure curves of the solid 
and liquid at a higher pressure, when the two phases— 
liquid and solid—are subjected to the same pressure, 
the point of intersection A of the V, and V,, curves will 
represent the melting-point of the substance under a 
pressure P; similarly, the point of intersection B of 
the curves V’, and VY’, will represent the melting-point 
of the substance under a pressure higher than P. en 
the solid phase alone is subjected to the increased pres- 
sure it will melt at the point of intersection C of the 
V, and V’, curves. The temperature OC is always 
less than OA, whether OB be greater or less than OA. 
Consequently the melting-point of a solid will always 
be lowered when the pressure acts on the solid but not 
on the liquid. E. Rieko§ calculates that by the applica - 
tion of a pressure P, 
oT 


2LE 


where E represents the elasticity of the solid in the 
direction of the applied pressure P; L the latent heat 
of fusion; T the absolute melting-point, and v the 
specific volume of the solid, 

I feel almost in the position of Mark Twain at the end 
of his “Touching Story of George Washington’s Boy- 
hood.” The writing of a long introduction caused him 
to forget the story. I started with the intention of 
reviewing the various tests which have been proposed 
for refractories, and my pen would persist in describing 
some thoughts which have grown from a study of 
refractories under load. 


Lowering of melting-point = p2 








WAR PROFITS IN THE GERMAN 
IRON INDUSTRY. 

THE Menden and Schwerte Iron Industry, at Schwerte, 
has done exceedingly well during the war, especially 
this last year, when profits and dividend were doubled 
as compared with the previous year, and were altogether 
in excess of any e results. The net profits for 
1916-17 were 1,422,644 marks, against 767,503 marks 
for 1915-16, and no more than 73,575 marks in 1913-14 
and 388,165 marks for 1912-13. The dividend for last 
year was fixed at 22 per cent., against 10 per cent., 
4 per cent., nil, 3 per cent. and 6 per cent. respectivel 
for the preceding five years. In addition, the waltingn alt 
for last year were three times those of the last few peace 

ears. 
The Charlottenhiitte, Mederschelden, has earned gross 
profits for last year amounting to 8,833,448 marks, in- 
cluding balance carried forward, against 4,721,470 marks 
for the previous year. The ordinary writings-off 
amounted to 3,157,890 marks, against 1,498,162 marks 
for the previous year. The net profits for last year were 
3,383,949 marks, against 1,664,143 marks for the previous 


ing | year, or, including sums carried forward, respectively, 


5,675,558 marks and 3,131,843 marks. The dividend 
has been raised from 16 per cent. (on a capital of 
6,250,00 marks) to 20 per cent. (on an inesenaed capital 
of 9,500,000 marks). 


he increase in capital is owing 





* G. Bishop, Neues Jahrb. Min., 17, 1845; C. Doelter, 
tb. ii, 141, 1901; C. Barus, Phil. Mag., (5), 35, 173, 
1893; J. Thoulet, Bull. Soc. Min., France, 3, 34, 1880. 
F. Niess, “‘ Ueber das Verhalten der Silicate beim Ueber- 
gange aus dem Gluthflussigen in den festen Aggregat - 
zustand, Stuttgart,” 1889. 

+ G. Tammann, “ Kristallisieren und Schmelzen,” 
Leipzig, 162, 163. 

t H. W. B. Roozeboom, “ Die heterogenen Gleichge- 
wichte,” Braunschweig, 1, 213, 1901. 

§ E. Rieke, Wied. Ann. 54, 731, 1895; H. le Chatelier, 
Zeit. Phys. Chem., 3, 335, 1892, 


to the company having acquired the majority of portions 
in the Louise iron ore concern and the Eichen —s 
mill. A sum of 450,000 marks was applied to socia 
welfare purposes, against 75,000 marks a the previous 
year, and 3,146,781 marks were carried forward. 

The Annener Cast Steel Works paid 25 per cent. 
for lest year, against 15 per cent. for the pee 7 
war-profit tax reserve having been amply provided for. 
The works have been exceedingly busy and are fully 
occupied for a long time to come. 

The Trier Rolling Mill, Trier, paid 16 per cent. for 
last year, inst 11 per cent. for the previous year, 
and the capital will be increased from 2,000,000 marks 
to 3,500, marks, Of the new capital the old share- 
holders have the right to subscribe 1,000,000 marks 
at a premium of 110 for 100, the balance being 
reserved for the directors. The production, and with it 
the profit, rose from month to month, and will no doubt 
further develop. 

The K6nigs- und Laurahiitte has, last year, beaten all 
previous records in earnings, the gross profits amounting 
to 16,959,994 marks, against 11,437,374 marks for the 
previous year; writings-off were rather more than 
7,000,000 marks, or 1,000,000 marks over those for last 
year, and the dividend has been fixed at 12 per cent., 
against 10 per cent. for 1915-16 and 4 per cent. for the 
two meme years. A dividend of 12 per cent. had 
not paid since the boom year 1906-7, when the 
gross profits, however, were only half those of last year. 

The Phenix Company for Mining and Iron Industry 
has, for the last year, been able to record some excessively 
high earnings, even as compared with the previous year, 
which will appear from the following figures :— 


1916-17. 1915-16. 
Marks. Marks. 
Works profits 76,499,643 57,842,557 
Net profits ... 43,291,092 32,848,195 


The writings-off include, besides some 13,500,000 
marks, 3,210,000 marks extra writings-off on account of 
the more intense use of the plant. The dividend will 
again be fixed at 20 per cent., 2,000,000 marks being 
again reserved for pensions for men and staff ; 1,000,000 
marks are ogain reserved for war welfare an ear 
1,000,000 marks are further reserved for mining accidents, 
and 1,000,000 marks (850,000 marks in the previous 

ear) for other purposes, whilst 14,530,000 marks heve 
ae added to the war reserve, against 4,367,000 marks 
for the previous year, 9,186,994 marks being carried 
forward. The Phenix Company has purchased the 
Proessdorf estate, near Lucka, where lignite deposits 
of great extent are to be found. 
e Bismarckhiitte also shows record figures for last 
_—- although the net profits, thanks to the writings-off 
aving been more than doubled, are a little behind those 
of the previous year, but the dividend, on the other hand, 
has been raised from 25 per cent. to 30 per cent. :— 


- 


1916-17. 1915-16. 

Marks. Marks. 
Gross profits 16,994,214 11,804,893 
Writings -off 10,552,658 4,870,937 


The greater part of the writings-off, 9,887,548 marks, 
refers to works and plant account, which now stands 
at some 14,000,000 marks, t 21,675,566 marks 
the previous year. It should be noted that no mention 
is made of reserves for war-profit taxation, and these 
must no doubt have been provided for exclusively of 
of the gross profits. All the departments of the company 
have been taxed to the utmost of their capacity during 
the year, and the turnover has many times exceeded the 
figure of the share capital. The average number of 
hands employed during the year amounted to 11,500, 
against 8,812 for the previous year, Credits at the banks 
have risen from 8,285,903 marks to 18,088,723 marks, 
and the amount of war loan held by the company has 
risen from 9,000,000 marks to 19,000,000 marks, rather 
a heavy item for a concern with a share capital of 
16,000,000 marks. . 

The Mannesmann Tube Works show gross profits far 
in excess of those for the previous year, and other 
figures are also extraordinarily high :— 


1916-17. 1915-16, 

Marks. Marks. 
Gross profits 50,187,515 31,184,176 
Surplus 24,748,617 16,987,324 


The shareholders receive a dividend of 15 per cent., 
as for the previous year, and in addition a bonus of 
3 per cent.; last year no bonus was paid. 

e Friedrichshtitte Mining and Iron Works Company, 
Herdorf, has earned gross profits for the last financial 
year of 5,993,309 marks, against 3,637,294 marks for 
the preceding year. Writings-off were about doubled, 
and to the reserve for renewals were added 1,172,134 
marks, against 113,816 marks the preceding year. The 
war tax was provided for on an increased scale, i.¢., 
1,776,000 marks, against 1,022,000 marks for the previous 
year. Thanks to the amount carried forward from last 
year there were available 3,284,846 marks, — 
2,985,902 marks for 1915-16, and the dividend was 
raised from 20 per cent. to 25 per cent., 2,199,761 marks 
being carried forward. So as further to ensure the 
supply of iron ore for the blast-furnaces, an additional 
number of 102 portions (Kuxe) in the Pfannenberger 


Einigkeit concern have been acquired for a sum 
1,435,500 marks, the company already holding 157 
portions in the above-mentioned ore deposit. The large 


extensions commenced in the year 1913 have not yet 
been completed, but the 690,000 marks expended on this 
work last year were, like the money for the EKinigkeit 
—— efrayed from available cash in hand. The 

oldings of war loan have risen from 617,400 marks to 
1,906,100 marks, 
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CONSTRUCTED BY MESSRS. SCHNEIDER AND CO., ENGINEERS, CHAMPAGNE-SUR-SEINE. 
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We illustrate by photographic views on page 388, 
and by line engravings on the present and opposite 
pages, an electrically-operated locomotive turntable, 
constructed by Messrs. Schneider and Co., at their 
Cham pagne-sur-Seine electric works. 

The gearing for this turntable acts through adhesion, 
and not by means of a rack and pinion, as is often the 
case. The gearing and the adhesion wheel, together 
with the electric motor, are contained in a one-wheeled 
cab (Figs. 1 to 4), which is built quite separately from 
the turntable itself, anid is only connected to it by a 
coupling and stay rods, as will be seen from the views 
on page 388. When the current is turned on the 
adhesion wheel rotates, and the tractor-cab moves 
in a cirele, revolving the turntable, to which it is rigidly 
attached. 

The tractor is operated by a totally-enclosed 
suspended motor of the traction type. The electrical 
equipment comprises a controller of the tramway 
pattern, with magnetic blow-out, electric brake and 
current reverser, resistance of the tramway type, 
a switchboard fitted with the necessary safety devices 
and instruments, and the cable leads. The controller 
(see Figs. 1 and 2) has a main handle for forward running 
and braking, and a reversing handle for forward or back- 
ward running. Besides the electric brake, a foot brake 
is provided, which acts on a pulley keyed on the inter- 
mediate shaft. 

All the gear between the motor and the adhesion 
wheel is adequately protected. When standing at the 


operating devices the driver has in full view at all 
times both the rails on the turntable and the adjoining 
track rails. Four hooks are fitted to the cab for lifting 
it by means of a crane, as shown in Figs. } and 4. 

The tractor-cab is designed for adaptation to any 
of the turntables 14 m., 17 m., 20 m. and 23.5 m. 
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(46 ft., 55 ft. 9 in., Fig.6. 
65 ft. 7 in. and 77 ft. 
1 in.) in diameter, in 
service on the French 
State Railway sys- 
tem. Owing to dif- 
ferences in the con- 
struction of the 
turntables, the fixing 
to the turntable 
framework varies 
with each type, and 
is designed in such a 
way that the gear 
forming part of the 











cab remains the same 
in allinstances. The 








cab and gear can be 
fitted without any 
modification to any 
type of turntable. 

The current-col- 
lecting devices are 
of two types, which depend upon local conditions. 
When the turntable pit can easily be drained, current 
collection takes place underneath the turntable ; if 
not, the current is collected overhead. 

The current-collection device in the turntable pit 
consists, according to the form of current available, 
direct or three-phase, of two or three rings formed of 
brass angles surrounding the pivot socket and resting 
upon it, with the interposition of a number of bars 
and insulators. The device for three-phase current 
is shown in Figs. 5 and 6. The current is supplied to 
the rings by an armoured cable having two or three 
leads and ending in a junction-box located near the 











turntable. Brush holders mounted upon insulated 
bars held to the framework, and provided with sliding 
contacts upon the rings, take the current, which is 
brought to the tractor-cab by current mains laid along 
the turntable girders. Two sheet-steel covers protect 
the sliding contacts against water and oil projections 
from the locomotive. ; 
The overhead current-collecting device also varies 
according to the form of current available, direct or 
three-phase and consists of two or three brass rings 
mounted on bars, with the interposition of insulators. 
Figs. 7 to 16 illustrate the details of the lattice girder 
‘sor overhead current collection, and Figs. 17 and 18 
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the overhead current-collecting device for three-phase 
current, The bars, the upper ends of which form the 
current collectors, are fitted to a kind of hub centred 
on a fixed pivot and fitted with roller bearings. A 
watertight cover protects the device, as shown in 
Fig. 17. The pivot is carried on a support, which also 
carries the brush-holder rods for collecting the current, 





the whole device being bolted on a lattice standard of 


suitable height. The standard is fixed to the turn- 
table framework, so that the axis of the current- 
collecting pivot corresponds with that of the turntable 
pivot. When the turntable rotates, the cover support- 
ing the ring remains fixed, whilst the brush holders 
rotate with the turntable. The immobilising of the 
cover can be obtained by several means ; it is generally 
secured by the simple tension of the current-supply 





leads carried by two standards placed diametrically on 
each side of the turntable pit. 

The following figures apply to a turntable 23.5 m. 
(77 ft. 1 in.) in diameter: Live load carried, 180 tons ; 
diameter of roller path, 22.8 m. (74 ft. 9 in.); time 
taken for a complete revolution, 87 seconds ; linear 
speed of the tractor-cab, 0.83 m. (32.6 in.) per second. 
The linear speed provided for in the contract specifica- 
tion was 0.80 m. (31.5 m.) per second. 








Rerw’s Hanpy Coiiery Guipe.—Messrs. Andrew 
Reid and Co., Newcastle-upon-Tyne, have issued at the 
rice of 2s. 6d. their latest colliery guide and directory 
or Northumberland, Durham and Yorkshire. It is 
accompanied by a detailed map of the coalfields of 
Northumberland and Durham, and gives lists of colliery 
owners, with the situation of the mines, and names of 
agents, managers and engineers, with the addresses of 
these latter and of the coal fitters. It gives also informa- 
tion on the associations connected with the coal trade, 








and the legislation covering the working of collieries. 

| Coat Gas InsTaLLaTION at WOoLSELEY GARAGE.— 
| Owing to the large number of motor vehicles which have 
now been transformed to run on coal gas, Messrs. 
Wolseley Motors, Limited, have installed a meter, 
with a 3-in. outlet pipe, at their London garage at 
York-street, Westminster, 8.W. Every facility is 
provided for the rapid filling of the gas containers of 
transformed vehicles, and every type of vehicle can be 
expeditiously dealt with. This will, no doubt, prove 
a decided advantage to the owners and drivers of the 
numerous motor vehicles in the West End which are 
using gas in place of petrol. 





SocikTe pe Cuimie INDUSTRIELLE.—An association 
having the above name, and comprising on its committee 
the most renowned chemists and engineers of France, 
has been formed in Paris, 49, Rue des Mathurins, with 


| the object of establishing a permanent and effective 


connection between science and industry in all their 
various branches. The association expresses the hope 
that the chemists and engineers of the Allies, who, 
together with their French colleagues, are now fighting 
for the defence of humanity and for the emancipation 
of the world, will continue to work cordially together 
after the war, and form together a powerful inter-allied 
economical organisation, destined to baffle the plans for 
commercial and industrial domination recently worked 
out by the Central Empires. 








386 


ENGINEERING. 





[Oct, 12, 1917. 








GEOPHYSICAL SUBJECTS. 


Tue various branches of science which deal with 
the physical, metrical and dynamical properties of 
the earth are in many ways closely interrelated, both 
on their theoreticalsand observational sides. It has 
too longibeen the case, however, that workers in each 
branch have pursued their investigations without being 
able to maintain adequate touch with what is being done 
in the other sections of the science. This has me 
been due to the lack of a common meeting-ground at 
which investigators, and others who take interest in 
the subject, may read and discuss papers and reports, 
and in other ways contribute to the common advance- 
ment of our knowledge of the earth. In order to remove 
this drawback the British Association has recently 
appointed a committee to arrange meetings in the 
coming winter for the discussion of geophysical subjects, 
and also to co-operate with existing committees in 
making recommendations for the promotion of the 
study of such subjects in the British Empire. 

The heading geophysics, now adopted for want of 
a better title, is int d to include geodesy, terrestrial 
magnetism, tides, atmospheric electricity, and seis- 
mology. ‘The committee has in view the arrangement of 
two meetings before Christmas, and three or more during 
the first six or eight months of the ensuing year, at 
which papers and reports on these subjects will be 
pmeee gy The first meeting, which will be held in 
the rooms of the Royal Astronomeal Society, Burlington 
House, will take place on Wednesday, November 7, at 
5 p.m., and will be presided over by the chairman of the 
committee, Sir Frank W. Dyson, the Astronomer Royal, 
who will make a brief statement concerning the objects 
and future programme of the meetings. The subject 
of magnetic surveys will be introduced by Dr. 8. 
Chapman, who will make a report on magnetic surveys 
and charts by land and sea throughout the world. 
Dr. G. W. Walker, F.R.S., will give an account of the 
magnetic survey of the United Kingdom made under 
the auspices of the Royal Society and the British 
Association. Major Lyons will exhibit and describe 
two of Gauss’s heliotropes, on loan to the Science Museum. 

At the second meeting, which has been provisionally 
appointed to take place on December 5, Professor Arthur 
Schuster, Sec. R.S., will preside, and Sir Napier Shaw 
will open a discussion on the general constitution and 
condition of the atmosphere, which will be continued 
by Mr. Jeans and others. Among the subjects which 
the committee has under consideration for report and 
discussion at latter meetings may be mentioned seiches 
and tides; atmospheric electricity; British earth- 
quakes ; observatories: methods and instruments in 
connection with the various jbranches of geophysics ; 
geodetic and gravity surveys; and the constitution, 
temperature and other physical conditions, motions 
and secular changes of the interior of the earth. Papers 
on these and other geophysical subjects for reading and 
discussion at the meetings, as approved by the com- 
mittee, should be addressed to the secretary. 

The members of the committee are Sir F. W. Dyson 
(chairman), Dr. C. Chree, Colonel C. F. Close, Professor 
E, B. Elliott, Mr. J. H. Jeans, Professor A. E. H. Love, 
Major H. G. Lyons, Professor A. Schuster, Sir Napier 
Shaw, Professor H. H. Turner, Dr. G. W. Walker, and 
Dr, 8. Chapman (secretary). Communications should be 
addressed to the secretary at the Royal Observatory, 
Greenwich, 8.E. 10. 











Vorattuity oF Merars.—The question of the vapour 
pressure of a metal at a certain temperature often arises, 
and cannot as a rule be satisfactorily answered, because 
there are too little data, and those available are not 
sufficiently concordant. In a paper presented to the 
April meeting of the American Chemical Society (Journal 
of Industrial and Engineering Chemistry, September, 1917, 

ges 873 to 878), Mr. John Johnston, of the American 

inc and Lead Smelting Company, St. Louis, Missouri, 
pointed out, however, that the data of various investi- 
gators, taken together, admit of arriving at formule from 
which boiling-points at particular pressures and vapour 
pressures at particular temperatures can be calculated 
with fair reliability. The chief data he avails himself of 
were determined by different methods. Barus, Berthelot 
and Greenwood proceeded directly ; H. C. Greenwood 
watched the moment at which the liquid metal was seen 
to boil in a furnace at pressures both below and above 
atmospheric pressure. Gibson, Preuner and Brockmiller 
used a quartz manometer; H. von Wartenberg deter- 
mined the loss of weight by a metal over which a certain 
volume of a gas was ed; Langmuir and Mackay 
determined the loss of weight from a metal filament 
heated in a vacuum ; and Egerton measured very small 
vapour pressures by Knudsens method, which depend 
upon the kinetic flow of molecules t h very small 
apertures. The data which Johnston analysed concern 
cadmium, zinc, thallium, bismuth, lead, silver, tin, 
copper, arsenic, and, further, m esium, antimony, 
aluminium, manganese, chromium, nickel iron, for which 
latter metals only single observations were available. 
The purity of the metal, and the nature of the atmosphere 
in which determinations are made, are, of course, of 
importance, and, when questions of the volatility of the 
several constituents of alloys are to be studied, the 
degree of saturation of the vapour has, further, to be 
taken into consideration. All these questions affect 
the separation and purification of metals by distillation, 
Mr. Johnston draws attention to investigations of these 
problems conducted in recent rs by J. H. Hildebrand 
and Eastman, ir, Krafft and Bergfeld, and 
particularly also in this country by A. J. Berry, and by 
Tt. Turner in conjunction with C. R. Groves, Nair and 
W.E. Thorneycroft. But our knowledge of the constants 


SALVAGE OF THE “GNEISENAU.” 


Wrrutn the first weeks of the war the German ship 
Gneisenau, 8,100 register tons gross, was sunk in the port 
of Antwerp by the opénings of the sluices. The ship settled 
on her port side with her axis nearly in the direction 
of the current. As the depth of the river Scheldt in that 
reach is only 10 m. and 14.5 m. at low and high water, and 
the Gneisenau has a beam of 16.9 m., the starboard side of 
the vessel emerged from the water at low water, and the 
salvage operations which were conducted during this 
summer were comparatively easy. The work was under- 
taken by the firms of Dykerhoff and Widmann and the 
Maschinenfabrik Augsburg-Niirnberg. The problem was 
to get the vessel upright. For this purpose 12 pillars 
were erected on the ship’s hull and were connected by 
wire ropes with 12 hydraulic presses, mounted at a 
distance of 185 m. on a strong structure rising from the 
river above high water-level ; the presses could exert a 

ull of 3,000 tons. Before starting to pull, air was 
led into the watertight compartments of the Gneisenau, 
which had been repaired so far as possible for the purpose. 
When the ropes were tightened the ship began to tilt 
slowly ; when the ship was at 10 deg. to the vertical, 
all apertures which had meanwhile become accessible 
were closed, and the water pumps were set working 
until the Gneisenau was afloat again. The operation 
occupied several months. 





Heat TREATMENT OF CHAIN CaBLE.—We read in 
Machinery, New York, that an exhaustive investiga- 
tion of the heat treatment of wrought-iron chain cable 
was recently presented to the American Society of 
Mechanical Engineers by Messrs. W. W. Webster and 
L. Patch, the main point under investigation being the 
causes of the comparative weakness of power-forged 
wrought-iron cable. The investigation became neces- 
sary after the steam-hammer process replaced hand 
forging, in 1914, in the United States navy yards. The 
power process was satisfactory to the extent that it 
effectively and cheaply welded the chain, but unsatis- 
factory in that the chain, though apparently perfect, 
would not meet the breaking-strength requirements, 
while the hand-welded chain was successful under 
test, although it was not so thoroughly welded as the 
hammer-welded. One explanation of this phenomenon 
is as follows: The hammer-welded link is so stiff, due 
to the extra work put on it, that the shearing stress can 
build up in the quarters to such a degree that the link 
will fail by shearing, whereas the hand-welded link 
is soft and ductile enough to deform under the shearing 
stress, failure occurring later, due to a combination of 
shear and tension when a higher tensile load is applied. 
A very thorough and interesting investigation was made 
to ascertain whether by a simple heat treatment the 

wer-forged chain could be put into a reliable condition. 

he material used was refined iron that contained 0.1 
per cent. of carbon, 0.1 per cent. of silicon, 0.008 per 
cent. of sulphur, and 0.085 per cent. of phosphorus. 
The practice of annealing is not commended, but heating 
to 950 deg. C. and cooling in air decreases the tensile 
strength and yield-point, and increases the ductility of 
the metal and its resistance to shock. But this treat- 
ment increases the strength as well as the ductility and 
resistance to shock of the link as a whole. Prolonged 
heating and protracted cooling reduce the resistance to 
impact. Heating to lower temperatures than 950 deg. 
C. does not give such good results, and no advantage is 
gained by going beyond this temperature. 





Hyprocen ActTIvVATED By a Rays.—The investi- 
gation of the problem whether or not the radioactive 
radiations are endowed with a special chemical activity 
has been resumed by William Duane and Gerald L. 
Wendt, at Harvard University (Physical Review, August, 
1917). It had been shown by various investigators that 
a rays will ozonise oxygen, decompose water, and split 
up hydrogen sulphide and ammonia, whilst also facilita- 
ting the synthetic formation of hydrochloric acid and of 
ammonia from their elements. The effects were in all 
eases very small and observable only under conditions 
of greatest care, and we are not aware that any quantita- 
tive energy determinations have been possible in such 
experiments. Duane and Wendt do not touch upon that 
part of the problem. They purify their hydrogen, from 
various sources, by various chemicals, and also by 

ing it over platinised asbestos at high tempera- 
tures, and through a coil immersed in liquid hydrogen, 
and expose it to a radiations ; a very slight contraction of 
volume, amounting to 0.04 per cent., was observed ; 
there may have been some formation of J. J. Thomson’s 
body Hy; (the hydrogen molecule is Hz); the con- 
traction was, however, not immediate, but took about 
three hours to develop, and these experiments in 
particular are being continued. In other experiments 
the hydrogen, after exposure to the radiation, was 
passed through a bulb containing flower of sulphur, 
and then over lead-acetate paper; the paper became 
blackened, indicating the formation of hydrogen sulphide. 


The hydrogen also reacted slightly with phosphorus, 
arsenic and mercury, and reduced neutral perm te 
solution to manganese dioxide. Ordinary h 

itself would not, and did not, react under similar con- 


ditions, and these experiments likewise su t the 
formation of the active hydrogen H;. Again, all possible 
precautions were taken to prevent contamination by 
impurities and sources of error. The activated modifi- 


cation was condensed by being passed through a 
iral immersed in — air, whilst the same treatment 
the h ore the e had no effect. 


ydrogen 
But the activated h 


was unstable, its life being 
measured in minutes, 


the experiments can hardly be 





of metals is, altogether, far too scanty. 


regarded as conclusive. 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. @ 
Scotch Steel Trade.—It is quite safe to say that no 
actual change in the conditions ruling in the steel-making 
industry in the West of Scotland has taken place during 
the past week. The vigorous activity is well maintained, 
war work absorbing the complete attention of every 
controlled establishment, so that little or no mercantile 
business is being attempted. Every endeavour is being 
made to increase output and keep down accumulated 
arrears, while the demand for steel of all grades grows 
more intense daily. Steel rounds of high tensile quality 
are in steady demand, as are also the plates and sections 
required for shipbuilding purposes—the construction of 
standardised vessels being a work of national importance. 
Considerable use is now made of shell-discard steel, 
even railway fishplates being rolled from it. There is 
every probability that better supplies of semi-finished 
material will be forthcoming from America very shortly, 
and that at fairly reasonable rates. 


Malleable Iron Trade.—Makers of malleable iron are 
doing their utmost to meet the heavy demands which 
continue to flow in upon them, although they are still 
faced with the extreme difficulty of keeping the supply 
at the requiredlevel. The pressure for delivery increases. 
As things are, one cannot make any definite statement 
as to the allocation of a certain proportion of the output 
to the needs of general mercantile consumers. The 
stocks available for such purposes, as well as for export, 
are necessarily low, although every effort is being made 
to guarantee a sufficient supply of material for agricul- 
tural and mining purposes. 


Scotch Pig-Iron Trade.—The general briskness in the 
pig-iron trade is most reassuring, except for the 
scarcity of a number of brands, notably forge and 
foundry. Under the circumstances of keen demand 
a ready market is easily found for all produced, 


End of the Ironmoulders’ Strike-——On Thursday last, 
this unfortunate strike terminated, the majority of the 
men concerned returning to work; not, however, on 
the masters” terms. Instead, it has been decided by 
the men to make an appeal for the desired advance 
to the Committee on Production. 





CEMENTATION By C YANIDES.—In the ordinary cementa- 
tion process by means of cyanides the iron is embedded 
in a mixture of alkali cyanide and ferro-cyanide, to which 
other salts, mostly oxidising agents like tassium 
nitrate or potassium bichromate, are frequently added. 
According to recent experiments by A. Portevin (Comptes 
Rendus, vol. 165, pages 180 to 182, July 30, 1917) this 
addition is advisable, because these agents would oxidise 
the cyanide to cyanate, and the potassium cyanate, 
KCNO, is more effective in producing cementation than 
the cyanide KCN alone. When the cyanide is heated 
in the presence of air, there is always some oxidation 
of KCN to KCNO. Portevin placed pieces of piano wire 
in mixtures of potassium cyanide and potassium cyanate 
in various proportions, and heated the mass up to 750 
deg. or 900 deg. C. for 2 or 4 hours. He found that the 
carbon percen’ in the iron, originally only 0.03 or 
0.08, could be raised considerably, in one case to 2.19 per 
per cent., by this treatment at both the temperatures 
mentioned. The cementation was very slight when he 
started from KCN alone, and most effective when his 
salt mixture contained from 24 per cent. to 40 per cent. 
of KCNO. Charpy had raised the carbon percentage 
of iron filings to 4.5 and even 6.7 per cent. by heating 
the iron in potassium cyanide alone ; but he had to heat 
for 48 and 86 hours. Portevin’s experiments were made 
on a small scale, with about 5 grammes of iron embedded 
in 50 grammes of cyanide mixture. 





THe QueENcHING or STEEL.—With regard to the 
recent researches. which we have noticed of Portevin, 
Chevenard and Dejean, Professor Henry le Chatelier 
reminded the Paris Académie (Comptes Rendus, July 30, 
1917) that these researches supply the experimental 
demonstration of views which André le Chatelier had 
expressed in 1895, and which he himself had always 
advocated in opposition to Osmond. According to 
André le Chatelier the quenching is to maintain the 
carbon in the state in which it was above 700 deg. C. ; 
the transformations, at least the magnetic transforma- 
tions, characterised by an evolution of heat and a change 
in volume, are, however, not maintained; when the 
temperature of transformation is lowered, a dilatation 
occurs at the moment when magnetism reappears, but 
the value of the dilatation may not be the same as with 
slow cooling from 740 deg. down. Henry Le Chatelier 

martensite as a solid solution of carbon in 

a iron, differing from austenite by being magnetic ; 
this martensite is formed in quenching from tempera- 
tures of 800 deg. and more, and the rapid cooling prevents 
the austenite from splitting ~ 4 without preventing, 
except in special cases, the 7 iron from turning into a iron 
again. Some doubt, he considers, is, however, left about 
troostite. Troostite results from moderate rates ot 
cooling, especially in bulky specimens ; chemically it is 
a mixture of cementite and ferrite in very fine grains, 
physically closely resembling pearlite as to density and 
electric conductivity, but mechanically very different. 
Austenite would yield cementite and ferrite, either in the 
state of lamellar pearlite, or in the state of submicro- 
ical pearlite. Martensite, on the other hand, would 
yield troostite, or, when reheated to higher temperature, 
the granular sorbite of Osmond. Cooling the austenite 0! 
an 0.8 carbon steel at slow, medium, rapid and enormously 
rapid rates would yield as final products : pearlite, troos- 
tite, martensite, austenite. The last case, of enormously 





rapid cooling, has not yet been realised, except with steels 
i containing 2 per cent. of manganese or of nickel. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull Coal Traffic_—Restrictions are still having an 
adverse effect upon the traffic at the Humber port. 
During last month the total tonnage forwarded was 
235,356, a reduction of about 80,000 tons on the corre- 
sponding month of last year. The total for the present 
year up to date is 2,171 738 tons, as compared with an 
a ate of about 1,000,000 tons more for the same 
period of 1916. In nearly all cases the various collieries 
have sent far less than last year’s figures. As a normal 
average a dozen or more collieries forward 10,000 tons 
per month, but to-day the number is about four, The 
Denaby and Cadeby Main continue at the head, but their 
total of 27,751 tons was a decrease of 20,000 tons on 
last year’s corresponding total. 


South Yorkshire Coal Trade.—The expectation of an 
early announcement with regard to the increased price 
of manufacturing fuel is having some effect upon business 
in South Yorkshire, and collieries seem inclined to hold 
their hands or to try and make conditions that any 
orders extending over a considerable length of time shall 
be subject automatically to any change the Controller 
may make. This largely affects contracts, for there 
is such a limited tonnage passing on the open market 
that buying is on a very small scale indeed. The full 
output of the hard coal pits is wanted for munition 
works, blast-furnaces, railways, the Admiralty and 
Allied Powers, and when their requirements have been 
met there is little for disposal as spot lots. Best steam 
hards are coming forward with greater freedom, but 
more of the steam nuts could be dealt with. Cobbles 
and slacks are about the same. Inland gas works are 
receiving substantial tonnage of best gas nuts, and are 
able to put a certain amount to stocks. The house 
coal position continues to be difficult, though the 
arrangements for supplies show signs of better working 
with increased experience. Quotations :—Best branch 
handpicked, 20s. 6d. to 21s. 6d. ; Barnsley best Silkstone, 
18s. 6d. to 19s. 6d.; Derbyshire best brights, 18s. 6d. 
to 198. 6d.; Derbyshire house coal, 17s. to 188.; best 
large nuts, 16s. 6d. to 17s, 6d.; small nuts, 15s. 6d. to 
16s. 6d.; Yorkshire hards, 16s. 6d. to 17s. 6d.; Derby- 
shire hards, 16s. to 17s.; best slacks, 12s. to 138. ; 
seconds, 10s, 6d, to lls. 6d.; smalls, 8s. to 98., per ton 
at the pit. 


Iron and Steel.—There hes been a general tightening-up 
in the metal market, and supplies are harder to get t 
has been the case for a few months past. No users in this 
district have had to go short, but more could be used to 
advantage. The superior numbers for special purposes are 
the most eagerly sought. The expanding output of steel is 
responsible for the consumption of basic iron on a scale 
never before reached. More basic is coming forward, 
but the new steel furnaces add to the consumption at a 
surprising rate, and there is no surplus of supply over 
demand, even though in many cases forge pm foundry 
sorts have been put aside to allow of an increased pro- 
duction of basic. Forge brands are now ‘scarce, whilst 
foundry sorts are none too plentiful. Steel furnaces are 
working their full mes gee in order to keep Government 
requirements and such other trade as is permissible well 
in hand. War demands are progressive in all directions, 
and all grades of steel are sought after. Marine specifica- 
tions, tools, tank parts, — aeroplane work continue 
to be the main lines in the city, and the results are giving 
every satisfaction to the authorities. Tramway work 
is now @ small figure, but wagon makers are busy with 
army orders. The indents for files and saws remain 
very large, with the bulk of the work for our own and 
allied armies. Picks and shovels are also being made in 
particularly heavy quantities for the same purposes. 
Cutlery makers find export trade their most profitable 
line. The general overseas trade continues good in face 
of great difficulties. 





THe Depostr or CopPpER AND MANGANESE-BEARING 
Ores aT VALLERANO, StENNA.—We read in L’ Ingegneria 
Ferroviaria, Rome, that researches which are being 
made at Vallerano show that the mineral found has 
a certain analogy with the classical deposit of Monteca- 
tini, Val di Cecina ; it is found in lumps disseminated in 
the gangue. The predominant mineral is chalcopyrites, 
which on analysis has yielded 33.08 per cent. of copper, 
but erubescite is also frequently met with, yielding 57.16 
per cent. of copper. It is stated that in the same district an 
important deposit of manganese has been found, which 
yields 59.35 per cent. of MnzO4 and 3.52 per cent. of 
Fe203. The contents of Mnz0,4 correspond to 47.74 per 
cent. of metallic manganese. 





FLASH-ANNEALING OF LARGE PRosEctTILES.—In the 
manufacture of large projectiles, says The Iron Age, 
New York, the rough shell is brought to a temperature 
of 1,650 deg. F., and then water-quenched. This leaves 
the metal, especially the outer skin, glass-hard, and this 
must be softened to allow machining without affecting 
the hardness of the inner metal. To obtain this result 
the shell surface must be heated to about 900 deg. F. 
with sufficient rapidity to preclude the possibility of the 
inner sections of the metal having time to absorb enough 
heat materially to affect their hardness, This is called 
flash-annealing. In a large steel mill a variety of types 
of oil and electric furnaces were tried, but’ the shells 
came through with hard spots and could only be 
machined with difficulty. Two Surface Combustion 
Company’s gas-fired flash-annealing furnaces were finally 
installed, and satisfactory results obtained. The 


furnaces are run on a low-pressure system, air being 
delivered from a positive-pressure blower. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MippLEsBROoUGH, Wednesday. 
The Cleveland Iron Trade—Demand for Cleveland 
pig-iron on home account is rather quieter, consumers 
of foundry kinds being now well bought under the 
October allocations, but a few allotments continue to 
be made in cases where purchasers have for individual 
convenience split up their parcels. The current month’s 
demands are exceptionally heavy, and some producers 
may experience a good deal of difficulty in fulfilling their 
contracts. Buying of forge iron has been extensive. 
This quality is not subject to allocation, and heavy sales 
for delivery to the end of the year have been made. 
Continental demand is large, and shippers are “este mee | 
allotments. For home consumption No. 3 Clevelan 
pig-iron, No. 4 foundry, and No. 4 forge all stand at 
92s. 6d.; and No. 1 is 96s. 6d.; and for shipment to 
the Allies No. 3 is 102s. 6d., No. 4 foundry 101s. 6d., 
No. 4 forge 100s. 6d., and No. 1 107s. 6d. 


Hematite Iron.—Many traders regard the position of 
the East Coast hematite branch as better, and relief 
is confidently anticipated by increased output of steel- 
making iron at no distant date. Preparations for 
such increase are being rapidly pushed forward, and 
before the end of the year the output promises to 
be very considerably improved. Up to thé present, 
however, conditions continue stringent. Careful dis- 
tribution under strict official supervision enables inland 
consumers still to receive adequate and regular supplies, 
but when these have been arranged the surplus iron 
available for e rt is small, August allotments for 
Italy are being shipped. September allocations are not 
expected to be issued for a week or two. Nos. 1, 2 
and 3 are 122s, 6d. for home use and 114s, for shipment 
to the Allies, the export quotation being subject to 
addition in connection with excess ore freights of 
neutrals, 


Blast-furnacemen’s Wages.—The average net selling 
— of No. 3 Cleveland pig-iron for the quarter ended 

ptember 30 last having been certified at 95s. 9.57d. 
per ton, as compared with 94s. 4.57d. per ton for the 
previous three months, according to sliding-scale arrange- 
ments, North-East Coast blast-furnacemen’s wages are 
advanced by 1.50 (1}) per cent., raising wages from 
78 per cent. above the standard to 79.50 per cent. above 
the standard. The advance takes effect from the 
7th inst. 


Foreign Ore.—The foreign ore trade shows no change 
of moment. A rather considerable hend-to-mouth 
business is being put through as occasion offers, but 
consumers generally are very heavily bought. A feature 
of the present situation is the increased use of outside 
ores, which in normal times consumers will hardly 
look at. 


Coke.—The coke market is steady and firm, the more 
than ample supply having no apparent weakening 
influence on prices. Local consumption keeps heavy, 
and blast-furnace descriptions continue to command 
fixed maximum rates, average kinds selling at 28s. at 
the ovens, and low phosphorus sorts at 30s. 6d. at the 
ovens. 


Manufactured Iron and Steel.—To cope with the 
continued very heavy Government demands, and the 
large and still growing requirements of the shipyards, 
producers of manufactured iron and steel are runnin 
at very high pressure, and are in fact so busily enga 
that they are indifferent to the rather large number of 
ordinary commercial inquiries in the market. Efforts 
to increase output of shipbuilding steel have met with 
gratifying success, and production is now very heavy. 
Quotations for all descriptions of finished iron and steel 
are very firm. To home customers the following rates 
are named :—Common iron bars, 131. 15s.; best bars, 
141. 2s. 6d.; double best bars, 14/. 10s.; treble best 
bars, 14/7. 17s. 6d.; iron ship plates, 15/. 108.; iron 
ship angles, 137. 15s.; iron ship rivets, 19/.; packi 
iron and steel (parallel), 137. 10s.; packing iron an 
steel (tapered), 15/. 15s. ; steel bars (no test), 14/. 10s. ; 
steel ship plates, 11/. 10s. ; steel ship angles, 111. 2s. 6d. ; 
steel ship rivets, 20/. and upward ; steel boiler plates, 
122. 108.; steel joists, 11/. 2s. 6d.; steel strip, 15/. 10s. ; 
and heavy steel rails, 107. 17s. 6d. 





Motor Transporr Faciiries.—The Commercial 
Motor Users’ Association, 83, Pall Mall, 8.W. 1, has 
published a handbook of *‘ Approved Depots,” at which 
owners and drivers of motor wagons are assured of the 

y roadside facilities. At no time in the past 

18 years has more reliance been placed upon motor 
t rt than is now inevitable. Munitions, food 
supplies in all categories, and much passenger transport 
of national importance have become increasingly 
dependent upon quick conveyance by road; the Com- 
mercial Motor Users’ Association efforts are directed 
towards the provision of efficient housing, maintenance, 
and supply services along all the principal trunk routes, 
both for man and vehicle, The alphabetical lists of 
local information cover the principal towns and villages 
on all the routes. The approved depot is indicated 
clearly on a street map of the district, whilst the accom- 
panying text sets forth the accommodation in detail as 
rds different classes of commercial motor—petrol, 
steam or electric. A separate section goes into detail 
concerning all the existing charging facilities for electric 
vehicles. There are also sections dealing with legal 
matters, tyre-pressing stations, coal and coke depots, 
lights on motor vehicles, technical hints for driver, @ 
directory of British commercials, and an index. The 
author is the secretary of the association, Mr. F. G. 











Bristow, F.C.I.8. The price is ls. 9d, post free. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

Newport.—There has been no appreciable improve- 
ment in the position on the Newport coal market. 
The iron and steel works are well supplied with iron 
ore. Pitwood is still very scarce, 

Suggested Pooling of Italian Coal Orders.—A meeting 
is being convened, to be held next week, to consider the 
proposal to pool Italian orders for coal in excess of 
the quantity allotted to the Italian State Reilway 
Commission. It transpires that the quantity shipped 
—_ the agency of the Commission has very 
considerably in excess of the arranged monthly quantity 
of 225,000 tons, end that over the whole year this excess 
would amount to close on 1,000,000 tons. The view is 
expressed that a more equitable arrangement would be 
the pooling of this business, as well as that which now 
ordinarily passes through local private firme. Exporters 
have hitherto been opposed to the principle of pooling, 
but in this case it is argued that the circumstances are 
exceptional, and the pro 1 now more generally 
favoured is that there should be a redistribution of the 
exporters’ commission and brokerage fees on the basis 
of the business done by each exporting tirm during the 
four years ended 1916. 


Miners’ Wages and Increased Prices.—Arising out 
of the increased w now paid to colliery workers— 
which is estimated at between 20,000,000/. and 25,000,0001. 
per annum—Mr. H. F. Cartill, of the Coal Mines Depart- 
ment of the Board of Trade, has officially intimated that, 
to meet the cost of this advance the scheduled prices 
of coal, apparently both for export and for inland 
consumption, are to be increased, ‘“‘ Coelowners should 
immediately inform their customers,” he observes, 
“that all coal despatched from the colliery on and after 
September 17 must be regarded es subject to such 
increase of price as may eventually be authorised for the 
district and for the class of business concerned,” So 
far, however, no intimation has been received on South 
bey coal markets as to what the actual increase 
wi ° 


South Wales Tinplaters’ Wages.—The South Wales 
Tinplate Trade Conciliation Board has not been able to 
agree on a further advance in wages. The men ask 
that their war bonus be raised to 100 per cent. on pre- 
war wages. The owners have made a counter-offer 
that the bonus wage should be as follow: On earnings 
up to 20s. per week, 50 per cent.; from 2ls. to 40s., 
60 per cent.; and from 40s. upwards, a flat-rate bonus 
of 25s. a week. Both sides have now agreed to refer 
the question to the Committee on Production, 





THe Water Power or Canapa.—lIt is claimed that 
investigations made by a . oy Me of the Ministry 
of the Interior establish the fact, says Power House, 
Toronto, that in the Saskatchewan River, with its 
tributaries furnishing the water arteries of a vast 
expanse of country, and in the Winnipeg River and other 
streams emptying into Lake Winnipeg, there is hydro- 
electric energy sufficient to harness £172,000 h.p.. In 
their upper reaches the Athabasca, Peace and Churchill 
Rivers, with a number of other large streams, in their 
long course to the Arctic Ocean and Hudson Bay, 
afford new sources of energy equivalent to at least 
5,500,000 h.p. Manufacturers, it is expected, will, 
after the war, take on new life at Calgary, within 100 
miles of the Selkirk range of mountains. The Bow 
River, from which 31,000 h.p. has been drawn, has at 
least 75,000 undeveloped reserve horse-power available 
for the industries of that city. 





AtunpuM, CrystoLton ReErRactors.—Alundum, 
an aluminous abrasive, in its purest form contains over 
99 per cent. of aluminium oxide. Its high melting-point, 
2,050 deg. C., high heat conductivity and electrical 
resistance quality make it particularly adaptable in the 
manufacture of refractories, — Machinery, New York, 
quoting from another journal. Crystolon, too, gives 
excellent results for certain work, such as muffies and 
tubes used under special conditions. Cores, tubes and 
muffles are used mostly in the construction of small 
electric furnaces and for general laboratory work ; 
large electrical manufacturers use the tubes in their 
furnaces for annealing tungsten and molybdenum wire. 
Alundum cores are corrugated to accommodate the 
resister ; after the resister is in place, alundum cement 
is applied around the entire construction. In this way 
the wire is fully protected and will not corrode under the 
most severe conditions, since the alundum cement, 
being practically the same material as the core itself, 
is chemically inert. The interruption of the usual 
supply of porcelain pyrometer tubes from abroad led to 
the development of alundum pyrometer tubes, which 
are guaranteed to be impervious to gases under a wide 
range of temperatures. They have the added advantage 
of ing a surface that does not soften at the 
temperatures under which they are used and also prevents 
materials with which they come in contact from coherin, 
to them during their use, They can be supplied with 
or without collars in lengths ranging from 6 in, to 48 in, 
Owing to their high thermal conductivity the tubes 

ive accurate readings more quickly than porcelain tubes. 
y Can eg crucibles, cones and dishes are supplied in three 
d of porosity for filtering oe and have given 
the greatest satisfaction where the filtration of chemically 
active solutions is involved. The cones are shaped to 
fit into the ordinary 60-deg. funnel and are held properly 
in place by stretching a rubber gasket over the top of 
the funnel before introducing the cone. In steel-plant 
laboratories, where a great many tests are conducted 
daily to determine the carbon content in a produet, 





alundum combustion boats have given excellent service, 
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ANGLO-NORWEGIAN-CANADIAN CoO-OPERATION.—The 
British-American Nickel Corporation, Ltd., which was 
started partly on Norwegian initiative, is again making 
a lar issue of new shares, of which 3,000,000 dols. 
will be placed in Norway, according to the Anglo- 
Norwegian Trade Journal. The production is to be 
increased from five to ten thousand tons annually, and 
out of this production six thousand tons per annum 
have been sold in England for a period of ten years. 
This large corporation has been started with the consent 
and goodwill of the British Government, which is itself 
interested to the extent of 3,000,000 dols. The manager 
and consulting engineer of Christianssands Nickel 
Refining Works has been in Canada planning the works 
in accordance with Norwegian experience. It is reported 
that telegrams have been received from Canada announc- 
ing further finds of rich nickel ore on the company’s 
property. Previously the quantity of ore was estimated 
at 11,000,000 tons, but now it is estimated at 16,000,000. 


Coat Gas ror CommerctIAL Motors.—-The Com- 
mercial Motor Users’ Association, 83, Pall Mall, 8.W. 1, 
which has for many months advocated the use of 
ordinary coal gas for commercial motor vehicles in view 
of the increasing shortage in the supplies of petrol, has 
appointed a Special Coel Gas Committee to follow 
developments in the use of this fuel. The association is 
taking steps to issue a list of stations throughout the 
country where coal-gas charging facilities are obtainable, 
and would be glad to receive particulars of any such 
stations, i as to hours during which 
containers can be recharged, price of gas per 100 cub. ft., 
and diameter of connection. Mr, Frederick G. Bristow, 
F.C.L.8., the secretary of the association, who has closely 
followed the progress of the movement since its inception, 
will be pleased to place the information in his possession 
at the disposal of any firm who, through insufficient 
petrol supplies, is desirous of utilising this new form of 
motor power. 


Tue Moror, Martne anv Arrorart* Rep Boox, 
1917.—We have received from the Technical Publishing 
Company, Limited, 1, Gough Square, Fleet Street, 
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aircraft, and accessories, and in each chapter are given 
| the various makes and particulars, with prices, these 
E.C. 4, a copy of this book, which has been compiled | covering the last five years in many instances. Each | 








Fie. 20. 


on the Motor and other clubs and associations, which 
latter deals also with the technical Press on motor and 
aircraft subjects. The book is published at 7s. 6d., 
by W. C. Bersey, A. Dorey and the staff of the said com-| chapter is accompanied by a glossary in French, Italian, } post free 8s.; it is carefully got up and will prove a 
pany. It deals with motor and cycle cars, motor cycles, | Spanish and Russian, with references to diagrams. The | useful guide to all concerned with motor, marine and 
commercial and agricultural motors, marine motors,| book further contains a chapter on legal points, and one aircraft matters. 
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“THE DEVELOPMENT OF 1 THE 
STEEL INDUSTRY. 

For more than two years Great Britain, having 
realised that the best and most secure industrialism 
rests on a scientific foundation, has been endeavour- 
ing to arouse a general interest in science and its 
applications to her manufactures. We have had 
spirited warnings from leading politicians and exhor- 
tations from the more progressive of our manufac- 
turers pointing out the disadvantages from which, 
in the past, we suffered in competition for the 
world’s trade with more scientific nations. We 
have watched the growth of numerous committees 
for inquiry and research, and amid all this torrent 
of work and activity which is surging round us, it 


390 |is right to pause with a pertinent inquiry and seek 


to know how much nourishment the roots of our 
efforts are finding in the soil of our industrial life. 
For the real achievement will be little unless the 
enthusiasm of everyone connected with our factories 
and workshops can be aroused and the support of the 
men in the lowest jobs, as well as that of the men 
in the highest positions, can be rallied to the common 
cause. And so we ask if there are any signs of a 
growth during the last two years in the desire of 
our manufacturers to profit from scientific methods. 
Fortunately the recent autumn meetings of the 
Iron and Steel Institute and the Institute of Metals | t 
have supplied an answer so far as the metallurgical 
industries are concerned, and it is a welcome 
affirmative. 

There has always been great difficulty hitherto in 





getting British manufacturers to combine to solve 
collectively problems which affected all, and no 
better evidence that the “old order changeth ” 
could be supplied than the report of Committee 
No. 1 on Ore, Fuels and Refractories, with the 
consideration of which the Iron and Steel Institute 
opened its session. This report, which took the 
form of a paper entitled “ Notes on the Present 
Knowledge and Practice in regard to the Briquet- 
ting of Iron Ores,” was compiled by Messrs. Guy 
Barrett (Ebbw Vale) and T. B. Rogerson (Glasgow), 
and we published it in full in our i-sue of the 
21st ult. (see page 299 ante). It gives in an admir- 
ably concise form the present state of our knowledge 
regarding the subjects with which it deals, and it 
came in for warm commendation from the members. 
Before starting any new work it is most important 


y,|to know what has already been done in the same 


direction, and then investigation can be narrowed 
down to the problems of most urgent necessity. All 
iron works have fine ores to deal with, and there is a 
demand for knowledge as to how best to prepare 
them for blast-furnaces, and in the discussion 
which followed the report we listened to the frank 
opinions of men with practical experience like 
Messrs. Ridsdale, Greville Jones, Rogerson and 
Bumby and Professor Louis. For clarity it is 
always advisable to define the terms used, and we 
think the committee would have a more scientific 
standard of comparisons if they would consider the 
issuing of authoritative definitions and tests for the 
strength, power to resist weathering, porosity and 
other physical properties of the ores most useful in 
the blast-furnaces, so as to give to each of those 
properties a more quantitative significance. The 
importance of this subject will increase in the future, 
for the future lies with the utilisation of low-grade 
ores, and concentration in some form or other will 
be required to convert these into high-grade ores, 
while briquetting will be necessary to make the 
product usable. But in the meantime there is 
money to be saved, the conservative estimate of 
the authors being over 5,000/. per furnace-year. 

In the afternoon session of the first day’s meeting 
the reports of No. 3 Committee on “ Steel and its 
Mechanical Treatment and Ferro-Alloys ” were con- 
sidered and discussed. These reports we have also 
published in full (see page 344 ante). The question 
which the committee set itself to consider was the 
“cause of the smaller output of steel from British 
steel works as compared with foreign practice.” For 
this purpose a series of questions were formulated— 
and it must be admitted that they were skilfully 
formulated—and circulated to those engaged in the 
steel trade for reply, and the replies are collectively 
considered in the reports of the metallurgical and 
mechanical sections. These reports are preliminary, 
and we are glad that their status is given, for, when 
the influence and experience of the members are 
considered, we are justified in expecting something 
which savours less of anonymity. For we think 
that the idea which actuated the committee in 
proposing a series of questions to be answered by 
those engaged in the steel trade was wrong in 
principle. Instead of collecting facts they have 
undertaken the collection of opinions. Now opinions 
are only valuable when they are backed by personal 
authority. and they lose a great deal of their weight 
when given at second hand, so that the answers 
to the questions provoke material for endless 
discussion, but after all matters are left pretty 
much as they were to begin with. 

In the mechanical section it was unanimously 
agreed that “specialisation of product in special 
mills reduces the cost. This is only feasible and 
practicable if there is some sort of understanding 
amongst firms by which orders are apportioned and 
divided, thus allowing works to keep their mills 
employed on a specialised product.” This is a 
statement of larger policy which is self-evident, 
and which no British manufacturer would deny. 
It is the demand for combination, with its economy 
of effort, which has already been granted expression 
in the steel trade of the United States, and has been 
the guiding principle which has forced the Steel 
Corporation into its gigantic dominance. In 
Germany it was through the benefits of working 
agreements among the units of a common industry 
that much of her world-wide industrial success was 








390 


ENGINEERING. 








acquired. Her coal, iron and steel, electrical, 
chemical and banking industries all fell under the 
spell of concentration, and prosperity followed as the 
result. And in Britain the benefits of co-operation 
are recognised with equal force, but no movement 
has been made so far to reap the rewards. The 
cause of this attitude seems, indeed, a fit subject 
for inquiry, and by far the most important and 
outstanding feature of these reports is the con- 
cluding paragraph to the mechanical section, where 
‘the opinion is expressed that, if the steel trade of 
Britain is to hold its own in open competition with 
the other steel-producing countries of the world, 
it will be necessary, amongst other changes, to have 
a Central Board to which all orders will go, and 
from whence the work will be allocated to the 
different works according to their ability to do it.” 
Further, the almost unanimous opinion has been 
elicited “ that if the steel trade of this country is to 
maintain its position, it must be by some great 
broadening of our commercial organisations that 
would lead to economies far and away outweighing 
any other element in the situation, and long ago 
realised and adopted by our foreign competitors.” 
These are true words, and we strongly hope that 
the suggestions which they contain will be acted on 
with energy and foresight. 

Throughout the reports we can trace how our 
present position has been forced on us through our 
lack of concentration. Turning to the question of 
continuous mills, which have been so largely 
developed in America, stress is laid on the main 
reason why they are not so suitable for this country, 
namely, the smallness and variety of the orders 
which make up the home market and which cannot 
be suitably dealt with by such mills. There is no 
doubt that the rolling cost can be reduced if a mill 
be kept continuously employed on the one product, 
but that is the difficulty under present conditions, 
and works running intermittently cannot compete 
with others running continuously on the same class 
of product. With a distributing centre for orders 
it would be possible to achieve this continuity for 
one or two productive centres for each product, but 
with the present lack of centralisation the want of 
such mills in this country tells its own tale. Just 
at this stage, however, it may be asked whether our 
rolling mills for miscellaneous sections have reached 
their highest possible efficiency, or whether they are 
capable of producing more cheaply. Have the 
existing rills been designed to facilitate the changing 
of the rolls and the plant laid out with that attention 
to detail which spells cheapness in handling ? 
Have the roll-changing squad been drilled into 
rapid handling or simply left to work out their own 
salvation under the stimulating influence of a few 
curses ? Is the roll-turning shop carefully laid out 
with good machinery well looked after, or is it just 
a waste piece of ground with a shed over it in an 
inconvenient corner, containing a lathe or two, 
reconstructed from the scrap heap. Let us ask 
these questions and look around, and think perhaps 
at the same time of the lay-out and equipment of 
our pre-war competitors like the F. A. Krupp 
Works at Rheinhausen. And the statement that 
foreign mills “ do not attempt to roll a large variety 
of sections in the same mill as is the case in British 
works” is a little too sweeping to be accurate. 
Cases were not unknown where orders for special 
sections in medium quantities were refused by our 
own manufacturers, but were accepted and produced 
satisfactorily by foreigners. 

It cannot be said that the replies to the questions 
on the best methods of driving different types of 
mills, on the consumption of steam for the rolling 
operation per ton, or the present position of the gas 
engine for power or blowing purposes are satisfactory 
or throw much light on these questions. These are 
questions which are much too complicated to be 
dealt with in an off-hand manner, and we would 
suggest that a critical réswmé of information already 
published would be more valuable, especially if 
supplemented by personal experience in detail. 

A reflection suggested by this report, but of much 
wider interest, concerns the unsatisfactory nature 
of statements of comparative costs. Costing in this 
country is in the hands of men who are, as a rule, 
ignorant of the processes which they are detailing, 
and the apportioning of charges is often settled by 
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very rough and ready methods. So far, there is 


no great recognition given to the idea that the proper 
man under whose charge the costing of a process 
should be is the engineer in charge of the process 
itself, an idea which Americans have been quick 
to realise and profit from. Cannot points in dispute 
on this subject for each industry be properly 
regarded as within the province of our technical 
societies for the expression of opinion and discussion 
by members, as already carried out by the American 
Institute of Mechanical Engineers? We think 
that members on this side would welcome such 
information. 

The metallurgical section of Committee No. 3 
followed the same procedure regarding the form 
of their report as the mechanical section, and the 
important questions raised were worthier of much 
fuller consideration before publication was advisable. 
But standing out clearly in the replies, though not 
explicitly stated, is the idea that we do not yet 
regard the steel-making processes from a sufficiently 
technical standpoint. British management, so far 
as it controls organisation and labour, is probably 
as good as foreign management, but technically 
it is below the continental standard. Let us admit 
it in the right spirit and the fault is half removed. 
Before the war it was accepted practice for our 
open-hearth charges to run 50 per cent. pig-iron, and 
60 per cent. pig-iron was not uncommon. Many, no 
doubt, had tried a lower percentage of pig-iron, with 
a higher scrap, but the quality of the steel was not 
always up to standard, and there were epidemics 
of cracked ingots and rejected plates, so that— 
usually with relief—old habits were resumed with a 
wise wagging of the head. But high pig-iron charges 
have the disadvantage that they take longer time 
and lower the output, while, on the other hand, 
each charge is not so severe on the furnace, and 
these two facts were balanced up, one against the 
other, conveniently forgetting that the life of the 
furnace should be based on tonnage and not on 
time. War necessity has altered much of that, 
and charges of 60 per cent. of scrap and more are 
now accepted practice, but there are still many 
problems concerning the production of good-quality 
steel calling with insistent urgency to be solved. 
Does it not stir up the same resolve in all our hearts 
when we read a committee of our leading steel men 
admitting that “when furnaces of the same size 
are compared our output is greatly inferior as 
compared with abroad” ? Can that fact be honestly 
blamed on labour? Or if a British manager had 
tapped a 50-ton charge inside 7 hours 20 minutes 
total time (as mentioned in the report), would the 
credit have rested entirely with his furnacemen ? 
We cannot but admit that technical knowledge is 
at the bottom of the differences, and to improve 
it is our technical house which we require to set in 
order, It is interesting to note, by the way, the 
opinion stated that more care is given to the super- 
vision of producer plant abroad in order to obtain a 
regular supply of good gas low in CO,, and in 
the discussion Mr. Greville Jones insisted that to 
obtain good gas it was necessary to have a chemist 
on the gas bench. 

It is rather curious that none of the replies 
suggest duplex working as a means of increasing 
output, yet some notable results have been obtained 
in America by the development of such processes. 
The Maryland steel works, for instance, have 
published their methods in considerable detail, 
and with five 50-ton basic open-hearth furnaces in 
conjunction with acid-lined Bessemers they have 
achieved an output of no less than 600 tons per 
open-hearth furnace-day. Working 5} days per 
week, the weekly shop output for this plant 
amounted to over 16,500 tons. Such methods are 
finding favour in the States solely on account of the 
improvement in output which they bring about, 
and for this reason they should merit close attention 
on this side by our manufacturers. 

The questions of design of furnaces and the quality 
of raw products were also raised, but little was 
gleaned from the replies, though it is satisfactory 
to know that their importance is realised. The 
general trend of the discussion which followed on the 
report indicated that British metallurgical practice, 
in the opinion of the speakers who took part, was 
not so bad as the committee had inferred in their 


statements, but we do not altogether agree with 
this attitude. When we compare ourselves with our 
neighbours it is our faults and deficiencies to which 
we wish to draw attention and not our superiori- 
ties. We wish to improve, not to admire ourselves, 
and it is the revelation of this desire for better 
methods which we think is the strong and satisfying 
feature of the committee’s efforts. Let us welcome 
their report for the inquiring spirit which it shows, 
a spirit which, if united with perseverance and 
energy, cannot fail to achieve its object. 

Nor do we find ourselves in sympathy with the 
predominance which is given to labour as the first 
cause among the factors which affect our steel 
output. For one reason, the Iron and Steel Institute 
as a technical society has always been careful to 
avoid the discussion of labour problems, and we 
cannot find any just excuse for departing from this 
position, especially at the present moment. The 
absence of detail to the charge lessens its weight, 
and only makes it more likely to arouse bad feeling 
without any attendant advantages. High wages 
have never been a bar to high efficiency in service, 
so that if the opinion prevails that the necessary 
return has not been obtained for the price paid, let 
us ask first what is the standard which was expected 
and wherein the failure lay. 

It has often been inferred that the military 
training on the Continent has produced a more 
slavish type of man, who carries out his orders with 
greater obedience and correctness, but not so much 
stress has been laid on the necessity, when dealing 
with such a type of man, for much more explicit 
instructions from the management. And this point 
is important, for the training and knowledge 
required to issue such instructions teaches a more 
correct view of what can be expected from the 
workman and the plant, and results in fewer general 
charges and complaints about work not being 
carried out. The British method of general direc- 
tion trains a more self-reliant type, who is showing 
on the battlefields of France to-day his splendid 
superiority. But can we not add to the strength 
of our own methods by developing for ourselves 
the good points of others ? Above all, let us study 
labour from a scientific standpoint, and determine 
from that what it can do in a quantitative sense, 
for it is this knowledge only which would justify 
charges of persistent and intentional defection of 
duty. 





THE HARD CASE OF SHIPBUILDING 
AND ENGINEERING FOREMEN. 

THERE can be no question of the immense in- 
fluence of the efforts of under-managers and foremen 
in connection with the acceleration of production, 
whether directly or indirectly, for the prosecution of 
the war. And yet we fear that this effort is not 
recognised at all by the Ministry of Munitions, 
which dominates factory management in this 
country at the present time ; nor do the employers, 
who are immediately responsible under the Ministry, 
show that desire to make the rates of remuneration 
of all members of the staffs commensurate with 
their efforts which is not only expedient but just. 
The attitude of the Ministry may be ascribed to, 
but is not excused by, want of thought. In the 
case of the employers the continuous evidence of 
the hard case of their under-managers and foremen 
makes their neglect the more inexcusable. We 
admit that they have little latitude in the manage- 
ment of works, and particularly in changes in the 
rate of remuneration for any of the producers, 
whether managerial or manual. But we cannot 
conceive the Ministry accepting the responsibility 
of rejecting employers’ strong recommendations, 
supported by evidence and repeated from time to 
time, in favour of more consideration being paid to 
managers and foremen. 

That there is need for this action can easily be 
established. The tradesmen have obtained, since 
the outbreak of the war, repeated increases in wage, 
and their earnings to-day, particularly those paid 
by result, are greater in many cases than at any 
previous time. It is not germane to the subject to 
discuss whether or not, in the national interests, 
such immense increases are justified. The initial 
blunder was in allowing such a degree of profiteering 
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depreciated the value of money. This excessive 
cost of living is applicable equally to all classes, in- 
cluding managers and foremen, and yet there has not 
been granted to the latter an increase comparable 
with that given to the tradesmen under them. Even 
the unskilled worker has higher earnings in many 
cases than the foreman. This, on the face of it, is 
absurd, because, regarded from the national aspect, 
the efficiency of the worker from the point of view 
of volume of production is due in large measure to 
the foresight, resource and organising ability of the 
works foremen and managers. On them, too, rests 
the responsibility, not only for the continuous use of 
all mechanism by anticipating the completion of one 
job and bringing forward the material for the 
succeeding job, but for the efficiency of the product 
itself. Without the patriotism and untiring effort 
of foremen and managers it would be impossible to 
maintain for any length of time the rate of produc- 
tion now achieved. For all these reasons the case 
of this important class in the industrial army 
deserves the highest consideration. 

It is true that bonuses are granted from time to 
time at the will of the employers or those who 
immediately represent them; but this is not quite 
a recognition of the principle of rightful remunera- 
tion ; it is only commendable where the weekly or 
monthly salary or wage is consistent with all other 
considerations. To limit the wage of managers 
and foremen to something less than that earned by 
the skilled, and even unskilled, workers under them is 
a failure to concede the principle of an equitable wage 
, for this class. The bonus should never be a substi- 
tute for wages, because it is precarious in incidence, 
uncertain in amount, and is dependent sometimes 
on the memory, even on the whim, of some official. 
A bonus should be a frank recognition of an effort 
in excess of the normal, when the normal is ade- 
quately recognised both in respect of market value 
and of collateral circumstances. The Ministry of 
Munitions, it is understood, has made a concession 
to the deputation which recently waited upon it 
regarding this subject, to the effect that it would be 
prepared to sanction an increase of wages of 20 per 
cent. on the salary of foremen or an increase of 15s. 
a week (whichever was thé greater) in the case of 
salaries of £250 and under, and of £1 per week for 
salaries above that amount. Employers in con- 
trolled factories would be doing themselves a service, 
and their managers and foremen justice, by at once 
individually applying for authority to make these 
increases. 

There is another and equally important matter 
from the point of view of the employers; and 
that concerns the status of foremen in the mind, 
not only of the Ministry of Munitions, but of the 
recruiting authorities. The first point—and here 
we think the employers must be charged with 
supineness—has reference to the domination of 
labour in the Ministry of Munitions. Representa- 
tives of the trade unions constitute an advisory 
committee on all labour affairs, including wages 
or salaries, so that we have the anomalous case of 
the trade unionists sitting in judgment on all 
questions affecting the remuneration of foremen. 
Those in authority seem to have started with the 
assumption that the foremen and managers were a 
class apart and did not come under the category 
of skilled workers. This seems so preposterous 
that it is difficult to write it, but there is the fact 
that under the recruiting conditions and card 
exemption the worker had no difficulty, as his 
card was sufficient exemption, yet the foreman, 
who was of the same genus but more skilled, had 
to fight all the way, since he did not belong to a 
trade union and could not have an exemption card. 
Representations have been made to the War Office 
by one of our leading associations of engineering 
foremen, but although many months have elapsed 
they have been treated with absolute silence by 
the War Office, a treatment unworthy of any 
Government Department: even at a time when it 
was not of such vital importance as is now the 
case that the goodwill of foremen should be 
encouraged to the greatest extent. It is of the 
highest importance, in view of future contingencies, 
that the status of the managers and foremen should 
be safeguarded with insistent vigilance by all 
employers, and at present there is full opportunity 





for the exercise of this necessary quality, not alone 
in granting them liberal reward, from the financial 
point of view, for their splendid services, but in 
securing for them a permanent social position 
which will enhance their outlook and develop those 
human qualities which are most essential for the 
maintenance of industrial peace, and which require 
a degree of comfort as precedent to improvement in 
what may be termed “liberal education.” At the 
same time their position relative to the tradesmen 
should be improved and clearly defined by every 
possible means. This is the only way to maintain 
their authority now and to encourage them in the 
future to take their important part in the fulfil- 
ment of those requirements necessary to improve 
the industrial economic condition of the country 
after the war. 





GOVERNMENT INSPECTION. 

“HE is a beast,” said the schoolboy,” speaking 
of his master, “ but,” he added, “he is a just 
beast.”” Happy is the inspector who can gain a 
like verdict, for truly he obtains but little appre- 
ciation from those he controls, and only a per- 
functory recognition from his employers. His 
presence in a factory is as inconvenient as a sensitive 
conscience in an individual, for he is always referring 
every piece of work to rigid standards and con- 
demning all that does not pass the test. He 
brushes aside every excuse, and makes no allow- 
ances for fatigue or hurry. Each particular part 
must be perfect within the limits of toleration, and 
human nature finds it very trying to be kept always 
at this high level. Nevertheless the inspector is 
not actively disliked as long as he is just. Un- 
fortunately it is often very difficult to be just, 
for this means poising the scale evenly between 
buyer and seller when the weights are not standar- 
dised. In the early days of shell making numbers 
of inspectors were appointed who were quite 
ignorant of mechanical matters. All that they 
could be trusted to do was to carry out blindly 
their instructions, and no latitude could be given 
to them. These instructions were provided by 
Woolwich and were reproduced from practices 
which might be quite satisfactory for a War Office 
controlled department in peace time, but which 
required much modification for application to a 
commercial establishment in the hurry and stress 
of war. Hence friction arose, increased by the 
fact that engineers did not always realise the 
necessity of every shell being perfect. They did 
not fully appreciate the fact that projectiles have 
to be fired only a few feet over the heads of our own 
infantry, and that a premature explosion behind 
the line depresses the morale of troops more than a 
hundred enemy shells. They chafed at restrictions 
they did not understand, and which, in some in- 
stances at any rate, could not be justified. The 
more resolute of them carried their complaints to 
the Ministry of Munitions, when that was formed, 
with the result that specifications were overhauled 
and a certain number of vexatious or unnecessary 
restrictions were removed or modified, and greater 
elasticity was introduced in those features of in- 
spection which were not of prime importance. It 
then became more possible for inspectors to be just, 
since their standards bore the stamp of reason and 
gained the confidence of manufacturers. 

The artillery is an ancient branch of the service, 
and has always been somewhat of a “ mystery,” 
using the word in its medieval sense. It has 
produced many brilliant scientific men, while its 
display of mathematics has kept it isolated from 
the rest of the army. It was therefore natural 
that there should have grown up in it a love of 
precision for its own sake somewhat in excess of 
actual requirements, and incompatible with the 
necessities of the case when the nation was fighting 
for its existence under conditions which had never 
been anticipated. In this respect the artillery 
presents a strong contrast to the air service. This 
latter is the very newest feature of warfare, and has 
no traditions to hamper it. At the same time its 
appliances demand the extreme limits of accuracy 
in the qualities of the materials and in work- 
manship, since the factor of safety in an aeroplane 
is probably less than in any other machine, and the 
failure of even a trifling detail may entail the loss 


of the whole and the lives of the men in charge. 
Inspection of the most rigorous type was therefore 
necessary when the manufacture was taken up in 
large quantities, the more so because engineers 
were far less able to adapt themselves to the manu- 
facture of aero-engines than to that of shells. There 
had previously been no departmental building of 
aircraft to crystallise practice, and hence there 
was a fair field in which science and engineering 
instinct could lay down the requirements to be 
fulfilled without being hampered by worn-out pre- 
cedents. These circumstances gave special in- 
terest to the presidential address delivered last 
Wednesday evening before the Institution of Auto- 
mobile Engineers by Lieutenant-Colonel R. K. 
Bagnall-Wild, who took as the keynote of his 
remarks the subject of inspection. In doing this 
he followed a practice which we have urged time 
and again, that a president should speak on sub- 
jects in which he has a wide experience, and should 
not wander “from China to Peru” over matters 
on which he is no greater authority than his 
audience. Colonel Bagnall-Wild is the Chief In- 
spector, Aeronautical Inspection Department, and 
has evolved a system which is a marvel of complete- 
ness, and at the same time is elastic and rational. 
We hope in an early issue to reprint the address in 
full, when it will repay manufacturing engineers of 
all kinds to read it, not, of course, for servile imita- 
tion, but as revealing the principles on which 
repetitive work can be best and most cheaply 
attained. 

Colonel Bagnall-Wild defines inspection as the 
means by which the finished article is made to 
conform to the wishes of the designer. Further, 
it protects the firm from bad workmanship and from 
loss of reputation, and secures interchangeability, 
and in doing this reduces the cost of assemblage 
and erection. An inspection department needs to 
be perfectly independent and to have no interests 
beyond those of accuracy, and in this respect it 
probably differs from all others in the works. 
The rest—manager, under-managers, foremen and 
workmen—have a direct interest in getting the work 
through their hands, and are tempted to relegate 
minute exactitude to a secondary position. The 
remote chance of trouble arising from a slight 
defect appeals less to them than the certainty 
of reproof caused by scrapping expensive material, 
But in aeroplane manufacture a defective machine 
is worse than none at all. Even with the greatest 
care and the most meticulous accuracy the engine 
will only run 30 hours without overhaul. Inspection 
has therefore to be continuous from the time the 
steel is cast until the machine is packed for dispatch. 
Every operation and every temperature needs to 
be watched and recorded, not only in the interest 
of the particular piece, but to gain data for future 
operations. For such extensive activities it is 
not possible to provide highly skilled observers, 
and there is, therefore, a tendency to the creation 
of rigid rules and inelastic control. To avoid this 
very serious evil, alike dangerous to the service 
and exasperating to manufacturers, Colonel Bagnall- 
Wild has arranged step-by-step appeals to really 
technical men who can base their decisions on 
engineering principles rather than office rules. The 
junior Government inspector rejects. This is then 
confirmed by a senior member of the staff, who 
labels the part to show the cause of rejection, and 
who should also express an opinion as to whether 
the part can be returned to the shops for rectification. 
The piece is then submitted to the firm’s viewers, 
and if they agree the matter is ended. If they are 
not in agreement the piece is put aside for a higher 
authority to be called in for consultation. Provided 
these appeals can be carried out promptly this 
procedure should be quite effective. But it is 
essential that there should be no delay. Individual 
pieces are not likely to lead to any difficulty, but 
cases arise in which changes in material, or in 
methods of working, may affect the output of an 
entire department. Difficulties in the supply of 
raw material may introduce changes which are 
almost unavoidable, and then the question arises 
whether it is safe to accept them, or to adopt 
hitherto untried methods of dealing with them. 
If such questions are tackled at once by men 
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manufacturer can be aggrieved at the decision. But 
if they are held up from day to day, and no decision 
- is forthcoming, there is good cause for the fierce 
invectives against Government control which we 
hear from time to time. However there are not 
likely to be many such regarding a department the 
head of which has the courage to describe his methods 
before an institution largely composed of manu- 
facturers working forit. It is somewhat unfortunate 
that a presidential address cannot be discussed or 
criticised, for in this instance it would have been of 
much advantage to hear the opinions of those whose 
goods are subject to this inspection. Nevertheless 
the public explanation of the constitution of an 
inspection department, and of the aims and ideals of 
its chief, is a step in advance, and much time and 
annoyance would have been saved in the past 
if the plan had been tried in other departments. 
The retiring president, Mr. L. A. Legros, was 
able to supplement the address by stating that the 
president had organised a body of 5,000 inspectors. 
He added that the organ builder was the best man 
for the erection of aeroplanes, and that the chair- 
maker surpassed all other craftsmen in the con- 
struction of propellers. 

The public is gradually coming to understand 
the significance of the Air Service, and, although 
it cannot expect to be told all its developments, it 
will learn with satisfaction the immense care that 
is bestowed upon each item of the machines. The 
airmen are objects of intense admiration, alike for 
their intrepidity and for the valuable services they 
render, and no care—no expense—is too great to 
guard them from avoidable accident. Colonel 
Bagnall-Wild will have the support and thanks 
not only of engineers, but also of all intelligent men 
for the perfection of the system he has created, and 
for his frankness in revealing its constitution and 
working. 





NOTES. 
Tue Heat TREATMENT OF STANDARD STEELS. 


In a paper published in a recent issue of the 
Journal of the Society of Chemical Industry 
Mr. F. C. A. H. Lantsberry states that much 
expensive alloy steel is now used in its crude state 
for purposes for which a cheaper plain steel would 
serve perfectly well. Such plain steels contain 
from 0.1. per cent. up to 0.75 per cent. carbon, and 
in the annealed state their mechanical properties 
are practically a linear function of the carbon 
content. The yield-point in this state ranges from 
16 tons to 45 tons per square inch, the ultimate 
stress from 20 tons to 65 tons per square inch, and 
the contraction of area from 70 per cent. to 30 per 
cent. By heat treatment these mechanical pro- 
perties may be greatly improved. Thus by oil- 
quenching and tempering a 0.5 per cent. carbon 
steel can be given a yield stress of anything between 
25 tons and 87 tons per square inch and an ultimate 
stress of from 40 tons to 102 tons per square inch ; 
whilst the contraction of area on fracture will range 
between 50 per cent. and zero. With a steel 
containing 0.75 per cent. of carbon similar processes 
of oil-quenching and tempering will furnish a 
material with a yield-point which may range 
between 45 tons and 100 ‘ons per square inch, with 
an ultimate stress of from 65 tons to 120 tons per 
square inch, and a contraction of area on fracture 
of from 45 per cent. to zero. It is, Mr. Lantsberry 
states, obvious that the mechanical properties of 
these ordinary carbon steels can be vastly improved 
by heat treatment and made suitable for many 
purposes for which alloy steels are now specified. 
He adds, however, that although this is true as 
regards static tests, the alloy steels are superior in 
resisting dynamic stresses. Some idea as to the 
behaviour of a steel under such stresses is afforded 
by the contraction of area, and with equal yield 
and ultimate stresses the alloy steels show a greater 
reduction of area on fracture. 


SPECIFIC RESISTANCE AND OpTicaL CONSTANTS 
or Fitms or METALS. 


According to J. J. Thomson the length of the 
free path of the electrons in metals becomes de- 
pendent upon the thickness of the layer of metal 
when this thickness is of the same order of magnitude 











as the free path. When the thickness sinks below 
a certain value the specific electric resistance of 
the metal should therefore show a very marked 
increase. This fact was demonstrated for platinum 
by J. Patterson, at Cambridge, in 1902; his figures 
were questioned, however. In 1914 W. Planck 
examined the electric resistance and also the optical 
properties of thin films of copper, and further 
experiments, quite confirming Patterson’s results, 
have recently been made by Professor Béla Pogany, 
of Koloszv4r, in Transylvania (Annalen der Physik, 
vol. xlix, pages 531 to 568). Pogany prepared films 
of platinum, palladium, silver and gold, ranging in 
thickness from 0.2 » » up to 153 p p (1 p p = one- 
millionth millimetre), by cathode volatilisation, 
and he determined the electric resistance (with the 
aid of the telephone and a bridge) and the refractive 
index and absorption. To produce a film of a 
thickness of 1 »» took 1 minute in the case of 
platinum and 3 minutes in the case of gold. The 
thickness was determined with the aid of a micro- 
balance of Nemertz ; the glasses on which the metals 
were deposited measured 26 mm. by 76 mm. The 
resistance curves of all the metals investigated had 
a sharp bend at a certain critical film thickness, 
the resistance increasing enormously with decreasing 
thickness. This critical thickness was 7 py for 
platinum, 9 p» » for palladium, 12 » p» for gold, and 
15 » p» for silver; the resistance curve was hyper- 
bolic. The optical constants were determined after 
Drude and Forsterling. The refractive index n 
decreased and the absorption & increased as the film 
thickness was increased. Thus Pogdny found for 
platinum: film thickness, 1.4, 2.6, 4.9, 26 pp; 
n = 3.45, 3.17, 2.65, 2.04; k= 0.99, 0.65, 2.89, 
3.00; and in the case of silver: thickness 2.3, 6.6, 
9.5, 16.8, 48 pw; nm = 2.95, 1.65, 1.11, 0.58, 0.50 ; 
k = 1.6, 3.0, 3.12, 3.21, 3.05. The k values, it will 
be seen, were not so regular as the others ; yet the 
2 nk curves were all of the same type, but the 
(n* — k*) values were not in satisfactory agreement. 
Pogany also studied the dispersion, which was 
anomalous, and discusses these features at length, 
supplementing the formula which W. Planck had 
developed from his experiments on copper. The 
optical curves of gold differed from the others, and 
in this respect in particular the theory is not 
complete. 
AEROPLANE PROPELLERS. 


In a paper published in the August number of 
the Journal of the American Society of Naval 
Engineers Mr. Spencer Heath says that whilst 
walnut and mahogany have been the woods pre- 
ferred by European makers of aeroplane propellers, 
his own experience is in favour of American white 
oak, quarter sawed. The boards, as sawn, are 
1 in. thick, they are rough-dressed to } in. and 
finish-dressed to }j in. or ? in. The propeller is 
built up of from 5 to 10 laminations, according to 
size. Each lamination is sawn to outline, care 
being taken to avoid all defects in the wood and 
to have the grain and density as uniform as possible 
throughout the whole length. Preferably the 
laminations for each blade are laid out separately 
and carefully weighed and balanced against each 
other. They are then selected in pairs (or in trios 
for three-bladed screws), and the hub ends securely 
glued together with joints giving a very large glued 
area. In this way only, Mr. Heath declares, is it 
possible to make the blades uniform in respect to 
weight, grain, texture and yield under stress. After 
the laminations have been prepared and surfaced 
to the desired thickness they are slightly roughened 
by tooth planing, and then heated on steam coils 
before being glued together. In 18 hours to 20 
hours after glueing the clamps can be removed 
and the hole in the hub rough-bored. Following 
this, the propeller is hung up for ten days more 
to dry. The hub is then finish-bored and faced 
both sides, and then by means of a profiling 
machine the blades are finished to their final outline. 
A& second forming machine then reduces the backs 
and fronts of the blades to nearly the finished 
dimensions, and, this done, the propeller is allowed 
another drying period of some days’ duration. It 
is then carefully surfaced and balanced by hand, 
and forwarded to the sanding machine, on delivery 
from which it is carefully inspected before being 
passed to the finishing department. Here it is first 





coated with silex filler, then with primer, and lastly 
with several coats of high-test, waterproof spar 
varnish. For certain United States Army work 
the finish involves the application of five coats of 
hot linseed oil and a final rubbing with wax. 
During the entire varnishing process the propeller 
is kept carefully balanced on a steel mandrel resting 
on parallel ways. At the final inspection the 
propeller must be in perfect balance, its blades 
must “track” within 0.03 in., and the pitch, as 
checked at three points, must not vary from standard 
by more than 2 per cent., nor must the three readings 
vary inter se by more than 1 per cent. Mr. Heath 
states that in numerous cases three-bladed air-screws 
have shown a marked superiority in every respect 
over those with two blades. 


Actp-REsISTING ALLOYS. 


Among the materials to which the war has given 
a great stimulus are the acid-resisting alloys used 
in the manufacture especially of nitric and sulphuric 
acids. In such industries chemical stoneware was 
a much-wanted material, but the stoneware manu- 
facturers could not satisfy the increased war demand 
for acid plants. The most noteworthy of the acid- 
resisting alloys are the “tantiron,” which Mr. 
Robert N. Lennox brought out in 1908, the 
*ironac”’ of the Houghton Company, London, 
and the “duriron” of the Duriron Castings Com- 
pany of Dayton, Ohio. All these materials are 
silicon-iron alloys of various proportions. According 
to a paper which Mr. W. C. Carnell read last year 
before the American Institute of Chemical Engineers 
(see Journal of Engineering and Industrial Chemistry, 
vol. viii, pages 922 to 923) tantiron consists of 
silicon, 14 per cent. to 15 per cent. ; carbon, 0.75 
per cent. to 1.25 per cent. ; manganese, 2 per cent. 
to 2.5 per cent. ; sulphur, 0.05 per cent. to 0.15 per 
cent. ; phosphorus, 0.05 per cent. to 0.10 per cent. ; 
the alloy melts at 2,500 deg. F. and has a density of 
6.8 and a tensile strength of 6 tons to 7 tons per 
square inch. The alloy is not suitable for apparatus 
which have to bear high internal pressures, unless 
they be strengthened, and autoclaves ‘of tantiron 
should not be worked at pressures of more than 
50 lb. persquare inch. But tantiron can be cast like 
ordinary iron, and is not attacked by sulphuric 
acid or nitric acid of any concentration. We were 
under the impression, however, that tantiron was 
made in different compositions, to resist different 
chemicals. One tantiron, we are informed, is as 
1esistant to hydrochloric acid as the ordinary alloy 
is to sulphuric acid, and autoclaves (for the dye 
industry) lined with this alloy have been used with 
hydrochloric acid of 36 per cent. at 160 deg. C. and 
200 Ib. pressure. The composition of duriron 
Mr. Carnell states to be, in percentages: silicon, 
14 to 14.5; total carbon, 0.2 to 0.6; manganese, 
0.25 to 0.35; phosphorus, 0.16 to 0.2; sulphur, 
less than 0.05. The melting-point is 2,500 deg. 
to 2,550 deg. F., density 7.0, compressive strength 
70,000 lb. per square inch, tensile strength 25 per 
cent. less than ordinary cast iron. Some constitu- 
ents may possibly be missing in these analyses, 
which do not state the percentage of iron. Like tant- 
iron, duriron is also stated to be rust-proof, though 
superficial rusting may be caused by the adhesion 
of moulding sand. Mr. Carnell mentions that some 
nitric acid works, equipped entirely with duriron, 
caught fire after having been in operation for eight 
months, during which no corrosion or breakages 
were noticed ; the fire destroyed the building, but 
did not harm the duriron, and 80 per cent. of 
the material was recovered and is still in use. The 
90 per cent. nitric acid made in the works contained 
0.0014 per cent. of iron, a weaker acid of 52 per cent. 
had taken up 0.0042 per cent. of iron. The ferro- 
chrome of the Electrometallurgical Company, of 
Niagara Falls, is also considered a very promising 
material. Like the silicon alloys it resists the 
action of sulphuric and nitric acids, but it is attacked 
by hydrochloric acid ; strong acetic acid, so-called 
glacial acid, does not corrode ferro-chrome either, 
but diluted acetic acid attacks it slightly. From the 
Alkali Inspectors’ reports we have seen that there 
alloys, and especially the silicon-iron alloys, are 
also largely used in the acid works of this country, 
especially for acid concentration on the cascade 
plan. There they replace silica, very suitable but 
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brittle, and stoneware, and their advantages over 
the latter are greater mechanical strength and more 
rapid manufacture. This last point is important ; 
good chemical stoneware cannot be made in less 
than ten weeks at the best, whilst the silicon alloys 
are treated like iron in the foundry. 


FORMATION OF TROOSTITE AND OF MARTENSITE. 


Recent experiments conducted by Mr. P. 
Dejean in the laboratory of the works of Messrs. 
Schneider make the relations between troostite 
and martensite perhaps clearer than they appear 
from other researches. Dejean (Comptes Rendus, 
July 30, 1917, pages 182 to 185) studied first the 
cooling curves of a tool steel containing 18 per 
cent. of tungsten and 4 per cent. of chromium. 
Heating this steel up to 900 deg. C., he observed a 
critical point A between 800 deg. to 700 deg. When 
he raised the initial temperature above 900 deg. 
the point A became less marked, but a second 
point B appeared near 400 deg. ; when he went up 
to 980 deg. in the initial heating, the point A 
disappeared and B became pronounced. By 
modifying the conditions of heating and cooling 
Dejean obtained similar curves with self-tempering 
steels, and even with carbon steels of 1.13 per cent. 
or of 0.74 per cent. of carbon, quenched in oil or 
in water; these latter steels showed a point A 
between 700 deg. and 500 deg. and a point B 
below 200 deg. Dejean concludes in general that 
point A indicates the presence of pearlite or 
troostite and point B that of martensite. 
There is no discontinuity between the formation 
points of pearlite and of troostite (A); both these 
constituents consist of aggregates of ferrite and 
cementite, but the pearlite encloses almost the whole 
of the carbon, whilst the troostite encloses only 
part of the carbon. Below point A the carbon, 
still in solution in the iron which surrounds the 
troostite, remains in the state of austenite until 
at temperature B the austenite is transformed 
into martensite. There is thus a decided dis- 
continuity between the formation of martensite 
and that of troostite, and these two constituents 
are of an essentially different nature. When 
martensite alone is to be produced, and the troostite 
to be suppressed, the heating must be carried above 
the critical point, and this the more, the slower the 
rate of cooling is to be. It looks, Dejean finally 
remarks, as if in a steel which is heated above 
the point A some germs of incompletely-destroyed 
carbide apparently persist, which afterwards on 
cooling facilitate the segregation of carbide in the 
state of troostite. 








Tractors ror AGRICULTURAL PuRPosEs.—Speaking 
at Darlington last Friday, Mr. Prothero, President of the 
Board of Agriculture, said that some 1,500 tractors were 
now at work on the land, and, owing to the help of the 
Government, supplies of petrol and paraffin were avail- 
able at rates which, in spite of the war, remained 
reasonable. If all contracts were fulfilled, he added, 
there would be, by the middle of February, between 
6,000 and 7,000 tractors at work in England and Wales. 
Mr. Prothero did not exaggerate the value of these 
agricultural tractors ; they were a less efficient than 
steam-tackle or horses. They ought to be put on the 
lightest work, the existing stubbles, and, by preference, 
the largest fields, where they would do most excellently. 





Tue SwepisH Barritesnr Svertce.—The following 
are the main characteristics of the new Swedish battle- 
ship Sverige, which has recently been completed at the 
Gotaverken, Gothenburg: Displacement, 6,800 tons ; 
complement, 408; length, 392.75 ft.; beam, 62 ft. ; 
draught, 20.5 ft. The armament, built by Bofors, 
consists of four 1l-in. 45-calibre (A 5) guns; eight 6-in; 
50-calibre ; six 12-pounders; four machine guns and 
two submerged torpedo tubes. The protection consists 
of a belt, 8 in. amidships and 6 in. at the ends; deck 
armour, 1.75 in. thick; the redoubt has 4-in. armour, 
the big-gun turrets 8-in., the smaller turrets 3 in. to 5-in., 
and the conning tower 8-in. armour. Two of the 11-in. 
guns fire ah and two astern, and four of the 6-in. 
fire ahead and four astern. The ship is propelled by 
turbines built by Messrs. Bergsund and Co., supplied 
with steam from 12 Yarrow boilers. The turbines are 
designed to develop 20,000 h.p. and to give the ship a 
speed of 22.5 knots. Coal carried, nominal 350 tons, 
maximum 700 tons, and 1,100 tons of oil. The ship 
was sanctioned in 1911, but upon a change of Govern- 
ment was cancelled by the Liberals. The nation then 
voluntarily subscribed a sum which, at the end of April, 
1912, amounted to nearly 970,0001. The ship is 
estimated to cost 670,000/., and the balance is to go 
towards building another ship. The Sverige is fitted 
with Kermode’s patent pressure-jet liquid fuel system ; 
highly satisfactory trial trips at sea have just beon 
completed, and the vessel is now commissioned. 





REFRACTORY MATERIALS SECTION OF 
THE CERAMIC SOCIETY. 


THE present session of the Ceramic Society was com- 
menced with a meeting of the Refractory Materials 
Section, at the Royal Technical College, Glasgow, on 
October 2 and 3. The President of the Society, Mr. 
W. J. Jones, of the Ministry of Munitions, took the 
chair, and expressed his pleasure at being supported 


‘by such a large attendance of members from various 


parts of the country. 

Mr. Jones pointed out how the urgent needs of 
manufacturers for refractory materials had been met 
by the home industry, which, notwithstanding the 
depletion for national service of so many men, had 
increased the output of coke-oven bricks by 100 per 
cent., of silica bricks by 60 per cent., of calcined 
dolomite by 80 per cent., and firebricks by over 20 per 
cent. He reminded the conference that at the out- 
break of the war. Great Britain was practically 
dependent on foreign sources of supply, and that they 
had every reason to be proud of the way in which the 
British industry had risen to the occasion. 

In view of the fact that our manufacturing output 
must remain at a high level, both during the war 
period and after, the president of the society outlined 
the steps that should be taken to bring about the 
necessary increase in the supply of refractory materials 
of the right quality in order that they might withstand 
the high temperatures that would be certain to be 
applied and the more severe conditions of service 
generally. He asked that there should be a closer 
combination between manufacturer and consumer, with 
the scientist as the binding link, and he urged upon 
all interested the desirability of at once giving con- 
sideration to a scheme of scientific research in which 
other societies were likely to co-operate. It was 
recognised, he said, that a great deal of the important 
work in this field had been done by the Ceramic 
Society, which had been established some seventeen 
years, and stood on an international basis, counting 
among its members some of the most distinguished 
men of other countries. 

A point made by Mr. Jones was the need for breaking 
down the jealousy he had noticed as dividing manu- 
facturers from each other and from users. He en- 
larged on the need that manufacturers should pay 
more attention to the wants of the user and adapt 
their methods and materials accordingly. Mr. Jones 
drew a very distinct line between co-operation and 
combination. Co-operation made for everything that 
was good, broadened the outlook, removed jealousy, 
disarmed suspicion ; while combination, of the type 
which the speaker had in mind, narrowed the outlook, 
created jealousy, and caused illwill. The president 
of the Ceramic Society, who, through his official 
capacity in connection with the Ministry of Munitions, 
has been brought into the closest contact with the 
industry, has a knowledge of it which should carry 
the necessary weight, and if the suggestions he put 
forward commend themselves to the industry and 
the necessary steps are taken to bring about their 
realisation, a great advance will have been made 
by an industry which, although in a certain sense a 
subsidiary one, is intimately bound up with the future 
prosperity of our staple manufactures. 

A valuable paper on “The Distribution and 
Geological Position of the Valuable Fireclays and 
Ganisters of the South of Scotland” was read by 
L. W. Hinxman, B.A., F.R.S.E., and M. Macgregor, 
M.A., B.Sc. In this paper it is stated that the 
main subdivisions of the Carboniferous system recog- 
nised in Scotland are: Upper barren red measures ; 
roductive coal measures; millstone grit; Carboni- 
Seees limestone series ; calciferous sandstone series. 
Fireclays occur in each of the above, but the chief 
source of the valuable refractory material in Scotland 
is the millstone grit. 

The fireclays and ganisters used in Scotland for 
making high-class refractory goods are chiefly confined 
to the millstone grit strata between Glasgow and 
Bonnybridge on the western side of the central coal- 
field, the development of these products being closely 
associated with that of the neighbouring industrial 
centres. The outcrops of the millstone grit series form 
an irregular belt or strip on either side of the great 
coal-measure basin, the axis of which runs eastward 
from the Clyde above Glasgow to near Slamannan, 
and thence northwards towards Alloa and Stirling. On 
the western side the continuity of the belt is interrupted 
by great faults running east and west, the downthrow 
in most cases being to the south, so that the ee 
of the different beds are step back westwards. 
At one locality (to the north of Castlecary) the con- 
tinuity of the millstone grit outcrops is broken by the 
outlier of coal measures forming the Banknock 
Coalfield. An isolated area of millstone grit strata 
occurs within the boundaries of Glasgow, and fireclay 
was formerly worked from it, but little is known of 
these workings. 


On the eastern side of the basin the millstone grit 
forms a continuous strip from the Forth southwards 
to Levenseat, where it spreads out to form the Glads- 
muir Hills and Auchterhead Muir. Connected with 
the main outcrop are two anticlines of millstone grit 
strata, extending respectively from Whitburn to near 
Balgarnie and from Allanton to Salsburgh, and 
refractory materials are being worked in both these 
folds. On the west of the basin the millstone grit 
increases steadily in thickness, going from south-west 
to north-east, from less than 300 ft. to nearly 1,000 ft., 
the increase being apparently confined practically to 
the upper part of the series. A similar decrease in 
thickness from north to south is found on the east 
side of the basin, the thickness being reduced from about 
730 ft. to less than 300 ft., and at some points to only 
a few feet. 

The millstone grit is limited above by the easily 
recognised Crofthead slatyband ironstone, which 
occurs in most of the eastern side of the basin, but has 
only been approximately determined on the west and 
south. The Castlecary limestone marks the base of the 
series, but is not always present. Within the millstone 
grit series itself only one index-horizon is readily 
recognisable, namely, the cement limestone, a caleareous 
< ¢ made up of flattened shells. The cement lime- 
stone lies 40 ft. to 70 ft. above the Castlecary limestone. 

Refractory fireclays are found near the top and 
near the base of the millstone grit of the central 
coalfield, and these are known as upper fireclay and 
lower fireclay respectively, the former being sometimes 
termed the Bonnybridge fireclay. 

The lower fireclay lies usually 12 ft. to 30 ft. above 
the cement limestone (or cementstone). This calcareous 
band is generally thin, but sometimes is nearly 3 ft. 
thick, and in certain places passes into a ferruginous 
cementstone. It is usually associated with the nodular 
“eurdly ironstone.” The cement limestone is not only 
a very persistent horizon, but is the first limestone 
met with after passing through the coal measures, 
except in the Plean district, where the millstone grit 
has three calcareous horizons with marine fossils, and 
the middle of these corresponds to the cement lime- 
stone. 

Two seams of clay are worked in some parts of the 
Glenboig district, the upper “blue clay” and the 
lower “white clay.” The latter is pale lilac-grey 
with a white streak, and the light-coloured clays are 
usually considered the best, but at the Gain workings 
the “ blue clay ’ is highly refractory. A bed of sand- 
stone of variable thickness separates the darker from 
the lighter-coloured clays. The average thickness of 
the chief bed worked is 6 ft. to 12 ft. in the Garnkirk- 
Glenboig district, 5 ft. at Glencryan, and 7 ft. at 
Castlecary, but the clay is often much reduced or even 
pinched out by local erosion. These fireclays do not 
represent land surfaces (like the ordinary coal seats 
or underclays), but are intercalated with massive and 
often gritty sandstones, and though a thin coal is 
occasionally associated with the fireclay, there is no 
evidence to show that the thin coals of the lower part 
of the millstone grit are of sedimentary origin. These 
clays seem to have been deposited as fine siliceous 
muds in still and probably land-locked waters, but 
their intercalation with coarse, false-bedded sandstones, 
and the local erosion of the underlying clays, points 
to the periodical irruption of strong currents and a 
return to open-water conditions. 

On the east of the basin the lower part of the 
millstone grit is worked for fireclay at only one place, 
though the existence of such material has been proved 
in many localities. 

The upper fireclay in the Bonnybridge district 
includes two or three seams of fireclay and one or two 
seams of ganister, with a very thin seam of coal, the 
total working distance being 13 ft. to 22 ft. Fireclays 
belonging to the upper fireclay are also worked at 
Drum Pits, Forbanehill, and at Hareshaw, and corre- 
sponding fireclays have been proved in other localities. 

In north-west Ayrshire the millstone grit series is 
mostly made up of about 20 fathoms of voleanic rock 
with interbedded sediments, the principal fireclay 
seams occurring at the top and bottom. The lower 
fireclay, though apparently widely distributed, is 
little worked, except at Monkcastle, near Dalry Station, 
where the seam of four beds has a total thickness of 
10 ft., and is worked by the Douglas Firebrick Com- 
pany. The upper fireclay in North Ayrshire often has 
4 per cent. to 10 per cent. of alumina in soluble form, 
the total alumina being sometimes over 47 per cent. 
Titanium oxide (usually as rutile) is also abundant. 
This clay seems to deteriorate in refractory qualities 
from west to east. It is probable that similar bauxitic 
clay occurs to the south of Kilmarnock. Little is 
known as to the refractory quality of the millstone grit 
clays in Fife, Clackmannan and Midlothian. 

l-measure fireclays do not usually provide high- 
class refractory material in Scotland. An exception 





is the fireclay worked at the meng £8 Collieries, near 
Newmains, Lanarkshire. In a few localities refractory 
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clays underlying coal seams in the central division of 
the Carboniferous limestone series are worked, and at 
Ferguslie Works, Paisley, a fireclay in the calciferous 
sandstone series is worked. 

The ganisters or siliceous sandstones used for 
refractory goods are also chiefly derived from the 
millstone grit. A siliceous sandstone just above the 
main seam of the lower fireclay is used to some extent 
in making “ganister” bricks at Glenboig, and a 
similar siliceous sandstone at Heathfield, Garnkirk, 
is used with fireclay to produce a “silica” brick. A 
white ganister at Castlecary is also used. 

Bonnybridge is the only locality where ganisters, or 
rather ganister-like sandstones, are worked from the 
upper fireclay. These have a less purely siliceous 
cement and a slightly higher percentage of alkalies and 
lime than the English ganisters. At Auchenheath, 
West Lanarkshire, a ganister is worked in the upper 
group of the Carboniferous limestone series. Potential 
sources of refractory material include a bed of ganister 
associated with the lowest limestones of the Carboni- 
ferous limestone series along the southern and eastern 
margins of the Midlothian Carboniferous Basin, and a 
highly silicoous rock at Carlops and Macbie Hill, in 
Peeblesshire, as well as similar materials in other 
localities. 

In succession to the above paper were the following, 
all of which appear in this issue: ‘On the Testing of 
Refractory Materials,” by Dr. J. W. Mellor (page 382), 
“The Refractory Properties of Silica,” by Mr. H. le 
Chatelier and B. Bogitch ( 396), and “ Refrac- 
tories and Modern Kilns,”’ b . J. G. Maxwell (page 
397). The meeting was concluded on October 3 by 
a visit to the Dalzell Steel Works to inspect refrac- 
tories in use, followed by a popular evening lecture 
on “ The Theory and Practice of Firing,” by Mr. J. 
Burton. 





INDUSTRIAL NOTES. 

Tue functions of the Ministry of National Service 
as determined by the War Cabinet may be succinctly 
enumerated as follows :— 

1. To review the whole field of British man-power 
and to be in a position at all times to lay before the 
War Cabinet information as to the meaning, in terms 
of man-power and consequential results, of all depart- 
mental proposals put forward to the War Cabinet and 
referred to the Ministry for its consideration and for an 
expression of its opinion. 

2. To make arrangements for the transfer from 
civil work, not declared by the War Cabinet to be of 
primary importance, or if ordered by the War Cabinet 
from the Navy, Army or Air Service, to urgent 
national work, of such numbers of men as may be 
declared by the War Cabinet to be necessary to reinforce 
the labour already engaged on that work. 

3. Subject to the approval of the War Cabinet, to 
determine—in consultation with the departments 
concerned—the relative importance of the various 
forms of civil work, and to prepare from time to time 
lists of reserved occupations, with such age and other 
limitations as may be necessary to secure the main- 
tenance of essential public services, and the preservation 
of a nucleus of civil occupations and industries. 

4. Within numerical limits imposed by the War 
Cabinet to obtain for the Army, Navy and Air Service 
such men as can be withdrawn from civil life without 
detriment to the maintenance of essential public 
services and the due performance of the civil work 
necessary to maintain the forces at sea, in the field, 
and in the air, and any nucleus of civil occupations 
and industries declared by the War Cabinet to be 
necessary. 

5. In connection with function (4) to determine 
the physical fitness of men available, or possibly 
ming available, for withdrawal from civil life. 

[Functions (4) and (5) are limited by the action of 
the Tribunals acting in conformity with regulations and 
instructions issued to them under authority derived 
from the War Cabinet, in England and Wales, by the 
Local Government Board ; in Scotland, by the Scottish 
Office. ] 

6. To make arrangements for the provision, where 
necessary, of labour (male and female) in substitution 
for that withdrawn from civil life in accordance with 
function (4). 

The new scheme as disclosed ir. the preceding note 
entirely supersedes the old project, and in this way 
and otherwise it has been found desirable to make 
considerable modifications in connection with National 
Service Volunteers. 

It is proposed to obtain men, as they are required, 
from less essential industries. As demands arise, men 
of the type required and of the number actually wanted 
will be invited to enrol as War Work Volunteers. 
War Work Volunteers will be asked to sign an enrolment 
form on which they engage to undertake work of 
national importance either for the duration of a 


categories of War Work Volunteers, designated 
respectively War Worker Volunteer (Trade), War 
Worker Volunteer (General), and War Worker Volunteer 
(Special). The note we refer to states the class of 
work which will be undertaken by each category and 
the conditions of employment. 





The Shipping Controller announced on the 3rd inst. 
that he had recently set up an Interdepartmental 
Committee, known as the Mercantile Marine Con- 
ciliation Committee, to deal expeditiously with cases 
of difference between shipowners and seamen, and that 
as a result of the work of this body he was satisfied 
as to the expediency of establishing a national rate or 
rates of wages, and that machinery was being perfected 
for the purpose. 

The Shipping Controller now announces that the 
proposed national rates will be determined within 
four weeks, and that they will be retrospective to the 
date of signing articles, but not earlier than the 6th 
inst. 

At a conference held at the Ministry of Shipping on 
the 5th inst. an interim decision was made advancing 
the rate of wages for foreign-going ships for seamen 
to 111. and for firemen to 111. 10s., these rates to rule 
at all United Kingdom ports and to be without pre- 
judice to the national port rates to be determined by 
the National Board. The rates for petty officers and 
stewards are to be advanced in like proportion, and 
the men in coasting and home trade steamers are to 
similarly entitled to new rates, to be determined by the 
National Board at a level corresponding to the foreign- 
going steamer rates. 

The remuneration of officers and of engineers will 
also be forthwith reviewed by the National Board, and 
the determinations arrived at are also to be retrospec- 
tive, as in the case of the seamen and firemen. 

The effect of this arrangement, and the national 
object aimed at, is to create, for every port in the 
United Kingdom, uniform and standard rates of pay. 
Clauses for insertion in all articles of agreement 
opened after the 6th inst. have been prepared which 
will give effect to this decision, and the Controller 
appeals to all who are now serving on short-term 
articles not to hold up their ships, but to recognise 
that the new national rates will be applied to them as 
from the date of signing new articles or, in the case of 
coasting vessels, from the date of first leaving a United 
Kingdom port after the 6th inst. 





Sir Maurice Fitzmaurice, C.M.G., has been appointed 
by the Lord President to fill the vacancy on the 
Advisory Council of the Committee of the Privy 
Council for Scientific and Industrial Research caused by 
the retirement, by rotation, of Mr. W. Duddell, C.B.E., 
F.R.S. 





A meeting of the Advisory Committee to the Board 
of Trade on Commercial Intelligence was held at 
7, Whitehall Gardens, on Wednesday, the 3rd inst. 
A report on the work of the Department of Commercial 
Intelligence during the third quarter of 1917 was laid 
before the committee, and the President of the Board 
of Trade and Sir A. H. Steel Maitland made statements 
as to the reconstitution on an extended scale of this 
department under the arrangements recently concluded 
between the Board of Trade and the Foreign Office. 

The committee also considered questions relating to 
the promotion of British trade and shipping interests 
in Latin America ; and a report of a special inquiry 
into the electrical trade in Spain and Portugal. 

A report to the Board of Trade on the work of the 
committee since its appointment in 1913 was adopted ; 
and, this being the final meeting, the President 
= to the members his appreciation of the 
valuable assistance given by them to the Board of 
Trade during their period of office. 





A careful collection and examination of an extensive 
series of economic notes from German and Austrian 
newspapers dealing with employment and production, 
prices and supplies, and finance and currency in the 
two countries discloses interesting facts. Many of 
the statements in the German journals contradict 
each other. Thus, for example, it is said that “the 
month of June affords the same satisfactory picture 
of strenuous and unweakened activity as preceding 
months have done,” whilst a further statement, in 
regard to a meeting of the National Service Committee 
of the Reichstag on July 14, is to the effect “that 
in order to insure domestic supplies of coal being 
obtained, more miners at the Front should be released 
and more women should be employed at coal mines. 
Many strikes had broken out in the Upper Silesian 
districts ; conservative speakers suggested that these 
had been prompted by trade unions and Polish agita- 
tors. The causes assigned by Social Democratic 
speakers, however, were the insufficient food supply, 
the open and tacit opposition of the employers to the 





particular job or for a year. There will be ‘three 


execution of the National Service Law, the victimisation 





of committee members, and the official prohibition 
of public meetings. The War Department had 
done its best to bring about co-operation between the 
mine-owners and the trade unions, but hitherto without 
the desired result. tian ; 

Further on we find an abstract from Vorwiirts 
which publishes the text of the following inquiry 
addressed to the Imperial Chancellor by two Polish 
Reichstag deputies: ‘‘Is the Imperial Chancellor 
aware that continuously and down to the most recent 
period (middle of July), in the district of the Eastern 
Command, especially in the neighbourhood of Grodno 
and Siedlce, many thousands of men and women have 
been forcibly dragged from their houses by the military 
and dispatched to Germany for forced labour? What 
action does the Imperial Chancellor propose to take 
against these proceedings, which in the case of the 
Belgian population were generally admitted to be 
contrary to international law?” In reply, Colonel 
von Wrisberg, according to the Reichsanzeiger of 
July 14, stated that “the Government was not in a 
position to answer, as the necessary documents had not 
yet been received ” ! 

In the matter of cement “the authorities have 
requested the manufacturers to reduce the amount of 
coal utilised, and also to increase their output of 
cement, which is urgently required for the army and 
for building purposes ” ! 

“The surrender of worn uniforms,” said the Frank- 


be | furter Zeitung of July 2, “ has not yet been carried out 


to the extent that seems desirable in the interests of 
war economy. The uniforms surrendered are to be 
remade for’ civil officials, especially postmen, railway 
servants and policemen, in order to eke out the existing 
stocks of material for new uniforms as far as 
possible. a ep 

“The plague of flies has become intolerable this 
summer,” said the Lokal-Anzeiger, of July 12. “ The 
reason is that for a long time now the carting away 
of rubbish has stopped . . .” 

The above very brief abstracts deal with Germany 
only. The pamphlet gives data of a similar nature 
as to the situation in Austria-Hungary. 





In an article in The Glasgow Herald of the Ist inst. 
Mr. W. Mosses, late general secretary of the United 
Patternmakers’ Society, and secretary of the Federa- 
tion of Engineering and Shipbuilding Trades, states 
that there is in every community a number of men 
who are “agin the Government ”’ on principle, who say 
that they might as well be under the German as under 
the British capitalist heel, and who, having half-digested 
some pacifist claptrap, which they do not take the 
trouble to follow to its logical conclusion, and which 
if they did they would not understand, constitute a 
menace to national unity out of all proportion to their 
numbers and intelligence. This element is not lacking 
in our workshops, and upon the young and unthinking 
they exercise a pernicious influence which contributes 
largely to the smouldering discontent at present 
existing in many of our shipyards and engineering 
establishments. 

“Tt is extremely difficult to say to what extent 
employers are responsible for the present strained 
workshop relationships, and still more difficult to 
indicate any course they could adopt to improve these 
relationships. Employers are cribbed, cabined, and 
confined to a much greater extent than are their 
workmen, especially as the abolition of clearance 
certificates will restore comparative freedom of move- 
ment to the workman. No one can now urge that 
the employer is master of his own house. The restric- 
tions to which controlled establishments are subject 
are not known to the bulk of the workmen. Employers 
no longer have a free market for either buying or selling. 
They obtain their raw material by Government permit, 
and have little say as to either the quantity, quality 
or origin of the supplies ; they have to manufacture to 
order, and to dispose of their products as is ordained 
by a controlling authority over whom they can exercise 
absolutely no influence ; they are compelled to submit 
to dilution and substitution whether they like it or not ; 
their prices and their profits are alike regulated ; they 
cannot re-equip their establishments without per- 
mission ; and altogether they are in the position of a 
manager to a concern under the absolute control of a 
State Department which knows little or nothing of the 
technicalities or difficulties of the industry it dominates. 
This is not saying that employers as a whole are not 
doing remarkably well from a financial point of view, 
but the subordinate position they now occupy in their 
own establishments seems to preclude the possibility of 
their doing much to promote and maintain a better 
feeling in their workshops than now exists.” — ; 

My view, adds Mr. Mosses, is that industrial unity 
and steadfastness of purpose can only be secured by the 
better realisation of workmen that they are as essential 
to the successful conduct of the war as are their fellow- 
workmen in the field. They have been told that this 





is a war of machinery so often and so insistently that 
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they have become somewhat staled by the repetition 
of an obvious truth. All the same, this is a fact that 
must be driven home upon any and every occasion. 





Representatives of the Parliamentary Committee, 
together with members of the Management Committee 
of the General Federation of Trade Unions, met the 
Prime Minister at Downing-street on Tuesday last. 

The deputation expressed the pleasure they felt at 
the attempt which had been made to remove the 
grievances in the Navy and the Army. They also 
pointed out that in their opinion not sufficient had 
been done for the able seaman, the stoker, the private 
in the Marines and in the Army. They pressed for 
an immediate addition of 100 per cent. to the basic 
rate of pay for these members of His Majesty’s Services, 
with increases for other ranks below that of a com- 
missioned officer. They desired also that proficiency 
pay should accrue automatically except in the case 
of an adverse report. This joint committee of the 
Trade Unions and Representatives of both Houses 
of Parliament had come into being at the request of 
the trade union officials, who realised in the strenuous 
times of war that all such efforts for improvement in 
pay—however greatly they may be justified—should 
be based on constitutional methods. Hence the 
appointment of members of the House of Lords and 
House of Commons to work in conjunction with them. 

The Prime Minister, in replying to the deputation, 
said that nothing that could be done in the way of 
increasing the pay of the sailor and the soldier would 
be an adequate recompense for what the Services were 
enduring and risking. He would be glad to give them 
all that was asked and more, but he had to consider 
the whole of the circumstances, the whole of the 
resources of the country, and the difficulties the 
country was up against. While he could offer no 
opinion as to the duration of the war, he was sure 
that all would realise the necessity of making provision 
for a long struggle. What they had already done 
would cost the State 50,000,0001. or 60,000,0007. He 
did not mind himself what it would cost, if the State 
could meet this without impairing its efficiency, not 
merely for the war period, but for the period that was 
coming after. He was anxious not only to secure a 
victory, but such a victory as would enable the State 
to walk out with its head up. They would understand 
that it was impossible for him, without consultation 
with the committee which had been giving consideration 
to this question of pay, to make any definite pronounce- 
ment. He could, however, express his sympathy with 
the objects of the deputation and his appreciation of the 
manner in which they had presented their case, and he 
undertook to refer the matter back to the Cabinet 
Committee over which Sir Edward Carson was pre- 
siding. He was sure from what he had seen of the 
work of this committee that it would have every 
consideration consistent with the conditions of the 
times, 

The members of the deputation thanked the Prime 
Minister for his courtesy and for the very frank way 
in which he had discussed the national situation with 
them, and they undertook to make his position as clear 
as he had endeavoured to make it himself to those 
whom they represented.’ 





A deputation from the London Association of 
Foremen Engineers waited on the Ministry of Munitions 
last Tuesday, and called attention to the rate of wages 
paid to foremen in the engineering trades, which were 
stated to be lower in many cases than those received 
by even unskilled hands. 

The deputation was informed that the Ministry of 
Munitions was in sympathy with foremen who did 
special work, and that they would not raise any 
objection in such cases to any advance of salary 
which might be agreed upon between employer and 
employed. If the foreman could not agree with his 
employer as to the amount of increase he could apply 
to the Minister of Labour, Industrial Department, 
and an arbitrator would be appointed. 

In a leading article on page 390 we deal with ‘the 
hard case of engineering and shipbuilding foremen.” 





THE Swiss. NATURFORSCHEN -VERSAMMLUNG.—The 
ninety-ninth meeting of the Swiss Naturforschen Gesell- 
schaft, the equivalent of the British Association for the 
Advancement of Science, was held at Ziirich on the days 
September 9 to 12, and. was attended by 500 members. 
The engineering section of the association received 
communications by Dr. H. Belin-Eschenburg on heat 
transmission from a throttling coil immersed in oil; 
by Professor F. Prasil, on gocktons of technical water 
meters; by Professor ©. Zschokke, on submarine 
structures and docks ; by Dr. Korda, on the progress of 
Schoop’s metallising process; by Dr. 0. Bloch, on 
alte mating-current graphics; and by Professor A. 
Rohn, on the statics of bridge construction. The last 
paper, which is reproduced in the Schweizerische Bauzei- 
tung of September 29, was the only one, we see from an 
editorial note in the same issue, which was read within 
the prescribed twenty minutes. 





TERMS OF CONTRACT. 
To tHe Eprror oF ENGINEERING. 

Srr,—The letter of ‘“ M.Inst.C.E.” commenting upon 
your erticle on this subject is sure to call forth farther 
criticism, and one is induced to suggest that a scheme 
be devised which would be equally advantageous to 
the Government and the supplier. 

The strong point before the whole country at the 
moment is that payment should be made by results, 
and throughout the length and breadth of the land, 
when dealing with workmen, a bonus system, or equiva- 
lent, is being put into operation. 

It is surely not beyond one’s powers to institute a 
bonus system with employers as well as workmen, 
thereby giving direct encouragement to reduce the time 
taken on any particular operation, i.e., the average time 
being fixed for labour, and any saving over and above 
this should be treated in the method suggested by the 
writer of the article on page 370 of your issue of October 5. 

The system outlined in your article of September 21 
gives the contractor no interest in the cost of materials 
and wages ; in fact, the higher these appear in relation 
to the on-cost charges and profit the better the contract 
would look from the Government point of view. Con- 
versely, the employer endeavouring to reduce his ma- 
terials and wages in relation to on-cost charges and 
profit might be accused of purposely having put forward 
a false estimate. 

The employer who is not interested in the reduction 
of materials and wages is not induced to spend his 
capital in reducing these, and, therefore, all incentive 
to reduce the prime cost is withdrawn. 

It is manifestly unfair that a controlled firm should 
be asked to estimate upon a basis of 10 per cent. profit 
when it has to make enormous purchases from un- 
controlled firms, who can charge any price they like. 
This latter point is at the root of a great deal of the evil 
at present existing. 

Yours faithfully, 
“ SHIPBUILDER.”” 





RECENT DEVELOPMENTS IN AIR PUMP 
DESIGN. 
To tHE Eprror or ENGINEERING. 

Sir,—I have read with much interest Mr. Jones’s 
paper on air pump design, which was published on pages 
263 and 278 of your issue of September 7 and 14. I 
know there are several points in connection with the 
Edwards’ design that my father, the inventor, would 
like impressed on the public. Unfortunately he is, at 
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present, too ill to read Mr. Jones’s paper, much less to 
study it, so, with your kind permission, I propose to do 


my best to give you what little information I can which 
may be useful. 
Before adding complications of any description to 


improve the efficiency of anything, the utmost should 
be done to obtain the highest efficiency in its simplest 
form. The efficiency of an Edwards’ pump can be 
increased by the simplest means. The design of the 
head or top of the pump materially affects the results 
obtained. The design Mr. Jones illustrates is one of 
the very first, and not the most improved after experience 
had been gained. 

There should always be a good deep water seal over 
the valves, so that if the pump is stopped for a short 
time leakage ‘of air will not begin at once to take place, 
tending to reduce the vacuum. The increased space 
in the head has the additional advantage of enabling 
the valves to be renewed, if necessary, when going full 
speed, The two views above illustrate a well-designed 
pump ; it has two doors, a whole one for very bad weather, 
and a half door which can practically always be used. 

The results obtained depend more on the engineers 
in charge and the facilities given them than upon the 
relative size of the pump. This is rarely recognised. 
How can the engineer in charge ascertain what is going 





on inside the pump—whether it is overloaded, or has 
done and is doing its work, whether the condenser is 
empty, whether y should do ny teny to improve 
matters and, if so, what? If he looks at a pump 
constructed as in the upper view his mind must be a 
blank. What can he 4 except by falling back on 
theory and comparing the temperature of the air pump 
discharge and the vacuum, or rather, the absolute 
pressure in the condenser? Why not give the engineers 


a really practical demonstration which can always 
— seen and the effect of their endeavour 
wate ? 


This can be done by having the top of the pump alwa: 
open. Then if a cock be left open or a leak started, the 
draught from the pump will attract attention when 
walking past it. A weir should be used to keep the 
water-level well above the valves over which the water 
flows without risk of any being lost. When the pump 
first begins to work there is an explosion of air at the 
discharge of the pump which drives the water up 
violently ; as the pump gradually empties the condenser 
the explosion becomes less; when the condenser is 

ractically empty all signs of the explosion disappear. 

his result has repeatedly obtained. 

When the condenser is empty and the pump’ dis- 
charges there is a slight upheaval of the water due to 
the water being forced out of the pump, but there are 
practically no signs of air, and it has been necessary to 
insert an electric lamp to observe that one or two tiny 
air bubbles have been forced out through each valve. 
Open an exhaust drain cock on a donkey at the farthest 
end of the vacuum system and it will be recorded at 
the top of the pump. Again, if air is pumped with the 
feed water into a boiler at the remotest part of the 
boiler installation, it will also come to the head of the 
pump and be recorded. 

My father’s records show the vacuum, in some cases, 
has reduced as much as 1} in. by the air admitted 
to the boilers; of course this, in well-designed feed 
systems, is impossible. What is going on at the head 
of the pump correctly represents the whole system. 
A leaky gland even cannot escape detection at this 
point. It is a test beyond the ibility of error, and 
yet few have realised its reliability and importance. 

Yours faithfully, 
CuristorpHer F. Epwarps. 

“The Poplars,” Manor-road, Itchen, Southampton, 

September 28, 1917. 





CATALOGUES. 

Hand Tools.—A catalogue, printed entirely in the 
Russian language, comes from e H. Williams and Co., 
Brooklyn, New York. It describes their drop-forged 
spanners, box spanners, pipe cutters, pipe wrenches, 
turning-tool holders, &c. ll these are made in the 
fullest range of types and sizes. 


Motor-Car Tool.—Messrs. Brown Brothers, Limited, 
Great Eastern-street, E.C. 2, send a leaflet catalogue 
showing a new tool, named the “ Duco,” for lifting the 
valve spring, pulling the chain ends together or pressing 
on @ tyre patch. It is made on the principle of the 
joiners’ hand-screw clamp, two screws being used with 
a lever action. It is nicely adapted to the purposes 
mentioned, and will be found useful in other ways. 


Boat Davit.—A catalogue explaining and illustrating 
the “Graham” davit comes from the makers, Messrs. 
James Howden and Co., Limited, Scotland-street, 
Glasgow. The davit, which has a single curved arm, 
is @ piece of good cranework, nicely designed to @ special 
purpose. The hook releases the suspension sling as soon 
as the water takes the weight of the boat. The boat 
is suspended from two points, about one-third boat's 
length from either end. All danger of the chain fouling 
or running out is provided against. An electric motor 
may be attached, but in such a way that the hand gear 
is always immediately available. 


Brick-making Machinery.—The working of clay and 
many plastic materials and mixtures into bricks, tiles, 


slabs and pipes involves a considerable range of machines 
for grinding, mixing, pressing, = other opera- 
tions. Clumsy and rough as this c of machinery 


a rs, its .construction calls for special experience 
ond kill in design and workmanship. The —_— 
must be well proportioned, and many movements of fine 
accuracy accomplished. A good many of these machines 
are shown in a catalogue from Mr. Francis Johnson, 
14, Brooklyn-street, Hull. Practically all branches of 
the manufacture are provided for, both in complete 
machines and in pulleys, spur wheels, tooth wheels and 
replacement parts. The list of cast-iron spur and bevel 
wheels is very comprehensive. There is also a useful 
slide-rest for bolting to a machine to turn worn rollers 
in place, fit for diameters up to 36 in., and lengths up to 
42 in. 


Manganese Steel—-The conversion of steel from 
toughness to hardness is so old and common in workshop 
practice that the two states had come to seem mutually 
exclusive. A catalogue from Messrs. Edgar Allen and 
Co., Limited, Sheffield, tells of a steel that combines 
the two states: it is so hard that no cutting tool will 
act on it and so tough that a rod may be bent double 
while cold without fracture. Any shaping or finishing 
required must be done by grinding. It is made in 
castings, rolled bars and sheets, and forgings. It is 
mainly used for crusher jaws and rolls, dredger bucket 
lips, screening bars, gears, pins and bushes, and points 
and crossings of railways and tramways. It is also 
used now for light body armour such as helmets and 
shields, and for car and machine-gun armour plating. 
A great many more uses will be found for this material. 
Its strength is 55 tons tensile and elongation 40 per cent. 
in 4 in. 
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ON THE REFRACTORY PROPERTIES 
OF SILICA.* 


By H. Le Cuarevier and B. Bogrrcn. 


THE use of silica bricks in the construction of furnaces 
has alone permitted the general adoption of the method 
of firing with the regeneration of heat. With clay bricks 
the arches could not bear the temperatures thus obtained 


duced and tends to disintegrate it and even to dislocat 


Lad 


Nevertheless this unavoidable phenomenon 





it entirely. This effect isthe more dela: as the net- 
work is better developed. It is on this t the quality 
of silica bricks depends before anything else. To study 


the factors on which the rigidity of this network depends 
is consequently a study of the first importance. 

The researches of which we give an account to-day 
have for their object the solution of this problem. The 
principal factors to take into consideration are: the 





and would give way in a very short time. Up to now, 
however, the superiority of silica over clay has not been 
explained in any certain manner. 

Our recent experiments concerning the refractory 
properties of clayt allow us, however, to advance a very 
precise explanation. The clay bricks, as we have 

roved, begin to soften between 1,300 deg. and 1,400 deg. 
ey cannot, above that temperature, sustain heavy 
loads without giving way in a conti and indefinit 
manner. And this occurs more rapidly as the tempera- 
ture is higher, that is to say, they act like a vitreous 
substance ; they have no real fusing-point, but only an 
extensive fusibility range. The assumed point of 
fusion of pure kaolinite, fixed at 1780 deg., and identical 
with that of quartz, determined in the same way by the 
use of Seger cones, corresponds in reality to the rapid 
giving way of the substance under a load equal to the 
weight of the test-piece, that is to say, of the order of 
lg per sq centimetre. Under a load 1,000 
times greater, that is to say, 10 kg. per square centi- 
metre, the giving way of kaolin takes place with the same 
yr! 400 deg. lower. 
order to explain the different ways in which clay 
and quartz act, one must suppose that the latter has 
a real point of fusion, without previous softening, and 
consequently independent of pressure. Our experiments 
have fully confirmed this assumption. When, toward 
1,500 deg., a small cylinder of clay is crushed, it can be 
seen dilating into barrel shape, then completely flattening 
out into a thin cake with rounded edges, without showin, 
at any moment fracture properly so called. When cool 
the crushed mass preserves entirely its former hardness. 
On the other hand, in the case of silica the first applica- 
tion of the pressure produces no appreciable effect, but 
on increasing it gradually the test-piece breaks abruptly, 
showing the two sliding cones which are observed in all 
hard materials when breaking under compression. The 
broken fragments do not reunite at all during the cooling. 
The effort necessary to produce this abrupt breakage 
decreases graduslly with rise of temperature. The table 
annexed gives a summary of the results of our experi- 
ments on a good silica brick of American make, marked 
“Star.” The resistances to crushing are expressed in 
kilograms per square centimetre :— 








Taste I. 

Temperature. Resistance 

Deg. to Crushing. 

15 ees ose ih eee eee ma. 
520 158 
670 150 
800 139 
950 125 
1,050 120 
1,200 85 
1,320 62 
1,460 50 
1,540 ose 37 
1,600 * 30 


These numbers lead by extrapolation to a resistance 
of 12 kg. at 1,700 deg., the usual temperature of the 
arches in steel furnaces. This resistance corresponds 
to about ten times the load sustained by the bricks in 
the arches. Consequently the stability of the latter 
is assured. This mechanical resistance, being retained 
| to very high temperatures, is a special peculiarity 
of silica bricks. It is not found in clay bricks, nor 
even in bricks whose essential constituent is magnesia, 
which is much less fusible still than silica. Here is the 
reason of these differences. both cases the bricks 
contain basic oxides foreign to the principal refractory 
material. These oxides, alumina, lime, oxide of iron, 
alkalies, &c., produce in all cases a fusible matter already 
~ op towards 1,200 deg. In the case of magnesia the 
solid grains float in the melted m a and slip easily 
one over another, as wet sand would do. 

Silica, on the contrary, at least in well-fired bricks, 
forms a continuous network, in the pores of which the 
melted mass lodges, like water lodges in the pores of 
pumice-stone, without diminishing the mechanical 
resistance. The formation of this network, in conse- 
quénce of the recrystallisation of the silica, is due, as one 
of us has proved,{ to the differences of solubility of the 
different allotropic varieties of silica. The quartz, 
unstable at high temperature, dissolves in the melted 
magma and recrystallises first of all as cristobalite, 
then as tridymite. This recrystallisation of silica, and 
subsequently the formation the permanent network, 
require firing sufficientl prolonged at a suitable 
temperature. 

Bricks insufficiently fired, whose network is not yet 
formed, are com of grains of artz floating in 
the melted mass; they are plastic, like the esia 
bricks or the clay bricks. It is a well known fact that 
bricks insufficiently fired are fusible and useless. When 
a good silica brick is heated, its strength diminishes with 
rise of tem ture, The reason of this is that, the 
solubility silica in with the temperature, a 
progressive dissolution of the crystalline network is pro- 
inno < poe yee before ~ Ceramic Society 

ractory terials tion), at Glasgow, Tuesda 
October 2, 1917. 7 

t+ Comptes Rendus, 164, 904, 1917. 

<a = Le Chatelier, Revue de Métallurgie, 13, page 330, 





roportion of fluxes; the actual temperature of the 
rick; the formation of the network; the dis- 
integration of the network through subsequent swelling 


out. 

Proportion of Fluxes.—We have analysed some bricks 
which had been pointed out to us as having given 
particularly good practical results. 

Good silica bricks contain between 3 per cent. and 
5 per cent. of basic oxides, and the weight of sulphates 
varies from 8 per cent. to 14 per cent. The relation 
between the weights of the oxides and those of the 
sulphates varies necessarily according to the nature of 
the bases, but as their relative proportions remain 
generally confined between fairly close limits, it can be 
said that the weights of the oxides represent a practically 
constant fraction of the weights of the sulphates, let us 
say, on an average, of 35 percent. This proportion of 
ingredients in sulphates can be made rapidly and suffices 
to estimate the composition of a silica brick. 

Temperature.—The temperature which the brick 
supports depends entirely on the use one wishes to make 
of it. In steel furnaces it must bear a temperature of 
1,700 deg. Silica bricks are also used in ovens for the 
distillation of coal, in which the temperature is not so 
high. A proportion, at least double, of the basic oxides 
can be used without inconvenience for this purpose, and 
thus the manufacture is made much easier. 

Constitution of the Network.—This is the most delicate 
part of the manufacture. In order to develop the 
network the brick must be kept for a very long time at 
such a high temperature that the melted magma may be 
sufficiently fluid. Experience seems to indicate, as the 
most favourable conditions, several days’ firing at a 
temperature approaching 1,450 m4 This temperature 
must be inferior to that at which the quartz used is 
directly and rapidly transformed into cristobalite. The 
network is formed exclusively at the expense of the 
portions of silica, which recrystallise through momentary 
dissolution into the melted mass. Finally this re- 
crystallisation will be accomplished the more completely 
and rapidly, everything being otherwise equal, if the 

artz used in the fired mixture is fine or even very fine. 

owever, a certain proportion of large grains is necessary 
to prevent the formation of cracks, whose propagation 
happens easily when the material is uniformly fine. 














Taste II. 
| & é Resistance to 
bs F & a Crushing. 
os] 2 3 » | Bs 
2 | 2 | 2 1/88) eel es] s | #8 
a ee 218 |@ |ae3s/| = | 3? 
| vr a os = ge 
< < “> on 
| Per 
| cent. Deg. | Min. 
A.. .. Very good) 13.6 | 2.30 | 1.92 5 550.0 
1,600 60 90.0 
. Very good) 9.06) 2.33 | 1.66 5 170.0 
1,600 | 5 33.0 
| Id 60 30.0 
C.. .. Very good) 8.40) 2.33 | 1.88 15 185.0 
| 1,600 60 41.0 
D.. .. Very good) 13.1 | 2.35 | 1.60 15 62.0 
pi 1,600 60 9.5 
E.. ..| Very good) 14.3 | 2.40 | 1.85 5 265.0 
1,600 5 41.0 
Id 60 25.0 
7... ..) Meet 14.0 | 2.40 | 1.77 15 190.0 
| | 1,600 60 21.0 
Ga. .|Good ..| 8.4] 2.45 | 1.73 15 320.0 
1,600 5 55.0 
} Id 60 20.0 
H.. .. Very bad | 14.5 | 2.46 | 1.80 15 252.0 
1,600 60 4.4 
J.. ..| Very good) 13.7 | 2.48 | 1.84 15 195.0 
| 1,600 11.0 
K.. .| Very bad | 12.8 | 2.48 | 1.78 15 148.0 
. 1,600 60 5.0 
i . Medium 9.5 | 2.58 | 1.84 15 84.0 
1,600 5 17.0 
Id 60 2.0 
M.. Bad 9.75) 2.56 | 1.94 15 350.0 
(cracked) 1,600 5 18.0 
Id 60 4.5 
N.. d 25.0 | 2.56 | 1.73 15 57.0 
(melts) 1,550 60 22.0 
| 1,600 |melted 
i 




















Disintegration of the Network.—When, after firing, 
grains of rtz in not transformed, if the bric 
is afterwards abruptly heated to a temperature at which 
quartz is rapidly transformed, the expansion which 
accompanies this transformation shatters the network 
and robs the brick of all solidity. Moreover, the pressure 
to which it is submitted in the arch resists its lateral 
expansion and produces the phenomenon of spalling ; 
thus it falls in small fragments, causing sometimes in a 
few days the destruction of an arch which should have 
lasted months. The defect is perhaps the gravest and 
certainly the most frequent of those which affect bad 
silica bricks. 

In the normal manufacture of a well-fired brick the 
same expansion is produced at the time of the direct 
transformation of the large grains of z, which never 
dissolve except on the surface ; but inconvenience is 
not the same, because then the e: ion of the brick can 
develop itself freely in all directions, and, on the other 
hand, the phenomenon is slow enough to permit the 








network to reform itself on the places where it has been 





diminishes notably the mechanical of the 
brick. 

Here are now the details of the experiments which have 
led to the conclusions previously exp They refer 
to bricks which have m handed to us by the manu- 
factories of the Navy, by the Ruelle foundry of guns 
and the Guérigny manufacture of armour-plating, and 
for which they have given us the indication of qualities 
in use. We have measured the proportion of sulphates, 
the apparent and absolute densities, and the resistance 
to crushing in kilograms per square centimetre measured 
at definite ae and after a definite time of 
firing. The results are shown in Table II. 

These results allow us to formulate a very precise and 

ractical conclusion. All good bricks offer at 1,600 deg., 
after heating for an hour, a resistance to crushing at 
least equal to 10 kg. per square centimetre. The pro. 
longation of heating at this temperature diminishes their 
strength little in contrast to what happens with bad 
bricks. 








THe Farapay Socrety.—A eral discussion on 
pyrometers and pyrometry is to be held on Wednesday, 
November 7, at 8 p.m., in the rooms of the Royal 
Society of Arts, John-street, Adelphi. Sir Robert 
Hadfield, Bart., F.R.S., president of the society, will 
preside over the discussion and deliver an introductory 
address. A large number of scientists and professional 
men are to papers on the subject and to take part 
in the discussion. 





Town Pranntnc.—Three public lectures, arranged 
in connection with the Chadwick Departments of 
Municipal Engineering and Hygiene and the Department 
of Town Planning, will be held at University College, 
London, as follow :—Thursday, October 18, at 5.30 
p.m.: ‘‘ The Effect of the War on Municipal Engineering 
and Public Health,” by Mr. H. Percy Boulnois, 
M.Inst.C.E. Chairman, Sir Maurice Fitzmaurice, C.M.G. 
Thursday, November 1, at 5.30 p.m. ‘Sanitary Work 
in the Army,” by Major Arthur J. Martin. Chairman, 
The Hon. Sir John McCall, M.D., LL.D., Agent-General 
for Tasmania. Thursday, November 15, at 5.30 p.m.: 
“Some General Aspects of Town Planning after the 

Var,”’ by Professor 8. D. Adshead, F.R.I.B.A. Applica- 
tions for tickets, accompanied by a stamped addressed 
envelope should be addressed to the Secretary, University 
College, London (Gower-street, W.C. 1). 





Instruction IN TECHNICAL Optics.—At the last 
meeting of the Governing Body of the Northampton 
Polytechnic Institute, Professor Frederic J. Cheshire, 
Director of the Department of Technical Optics in the 
Imperial College of Science and Technology, South 
Kensington, 8.W., was appointed honorary head of the 
Technical Optics Department of the Northampton 
Polytechnic, in accordance with the schemes of the 
Board of Education and of the London County Council 
for the provision of instruction in technical optics. 
These schemes mey now, therefore, be regarded as 
definitely and fully launched, and it is not too much to 
hope that, in view of the careful consideration given to 
their elaboration, their effect upon the training of present 
and future generations of optical workers will be an 
importent factor in replacing the optical trade of this 
country in the leading position which it occupied until 
about the last quarter of the nineteenth century. 





DEVELOPMENT OF Hypro-Etecrric ScHEMES IN 
Inp1a.—According to Capital, Calcutta, the disappoint- 
ing quality and quantity of supplies of coal in the north 
and west of British India have caused consideration to 
be given to the possibilities of using hydro-electric 
power as a substitute in industries and undertakings. 
At Bombay motive power is obtained from the rainfall 
of the Western Ghats, and in the — it is proposed 
to obtain water power from the canals. The Bombay 
undertaking already provides the mills of Bombay with 
about 40,000 electric horse-power generated from 
dynamos worked by turbines. The hea and un- 
failing monsoon rainfall of the Ghats, 60 miles from the 
city, is stored in three lakes, and made use of to work 
the turbines. The undertaking is being extended, and is 
e ted to supply all the power required by the Bombay 
mills, tramways and Port Trust Railway, as well as to 
provide for the lighting of the city. A capital of 
| crores of ru is being employed in the project, 
which will not only enable industry and transport in 
Bombay to be independent of coal, but will make the 
city, together with its surroundings, cleaner and more 
healthy. The hydro-electric plant at Amritsar, which 
has been set up recently by the Punjab Irrigation 
Department, is a similar project, but on a much smaller 
scale. There are a large number of falls in the canals 
of the Punjab, due to the high elevation of the sources 
of irrigation. The falls near Amritsar are utilised by 
means of turbines and dynamos to generate electricity, 
which is intended to be used as motive power, as well as 
for the lighting of the city. At present the power '!5 
made use of to lift water from wells—which irrigate 
fields for agriculture—and to drive machinery in one 
of the worksh of the Irrigation rtment. It is 
expected that this irrigation from wells will reduce at 
the same time the subsoil moisture and so make the city 
less malarious. Not only is it probable that, in regions 
where coal is scarce in British India, hydro-electric 
power will supplant steam to a large extent in the 

duct of i try, but, if the price of Indian coal 
continues to rise as is expected, it is also likely that 
electricity will be generated from coal on a much larger 
seale than hitherto in all the large towns of India, and 
utilised for public and domestic services as well as for 
industries. 
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THE ERICHSEN 


TESTING MACHINE FOR 


SHEET METALS. 


MR. GEORGE H.. ALEXANDER, ENGINEER, BIRMINGHAM. 
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Tue Erichsen method of testing sheet metal is to 
force a part of a flat plate into a bulge or depression 
of more or less pronounced hemispherical form. The 
depth of the depression, taken in conjunction with the 
thickness of the plate, is a measure of the quality 
of the plate as a material for drawing. From the 
records of many thousands of tests diagrams have 
been evolved showing the minimum deflection desirable 
in each thickness of plate from 0.2mm. to 2mm. in 
the chief metals employed in stamped work. The 
apparatus is quite simple, as will be seen in Fig. 1. 
The test piece of plate, 34 in. by 3$ in., is supported 
between a fixed die 1 and the end of a screw 2, and is 
so held. . The tool 3 is then fed by the inner screw 
against the plate, forcing the centre of it into a recess 
or bulge, the growth of which is watched in the mirror 4 
until it cracks. The depth of the bulge (Fig. 2) is 
then read off on the scales 5 and 6. 

The apparatus is designed so as to allow the tests 
to be made rapidly and with little trouble. It will be 
seen that there are two screws, an external screw 2 
which nips the specimen and an internal screw which 
carries the tool 3. Both screws are turned by the same 
hand-wheel, and their motions are measured on the 
same scales. In front of the circular micrometer there 
is a pin which, in the position shown, locks the two 
screws together. On turning the hand-wheel they 
both advance until the plate is nipped by the outer 
screw. The micrometer circle then shows the thickness 
of the plate. The screw 2 is next withdrawn 0.05 mm. 
in order to give the test piece a certain amount of play, 
and is cramped in that position. Before any further 
advance of the tool can be made the pin coupling the 
two screws together has to be withdrawn by pressure 
against a ring which passes through a hole in its head, 
and the micrometer circle, which is loose, set to zero. 
The hand-wheel is then turned, the image in the mirror 
being watched all the time. The failure of the specimen 
is mostly noticeable by the sudden reduction in the 
pressure on the hand-wheel, the jerk being also often 
audible. With a little practice readings can be made 
with an accuracy of one-hundredth of a millimetre. 

In addition to tests on flat plates, tests can also be 
made on flat strips (Figs. 3 and 4), cartridge cups 
(Fig. 5) and wires (Fig. 6). .Tests can also be made of 
the spring quality of sheets and strips. Mr. George H. 
Alexander, Coleshill-street, Birmingham, is the repre- 
sentative in England of the manufacturers of these 
machines. 





REFRACTORIES AND MODERN KILNS.* 
By J. G. Maxwe tu. 

Berore discussing the various types of kilns suitable 
for —— firebricks and fireclay blocks it would be 
as well to look into the various types of fuel available 
in this country for the purpose of firing such kilns. 
These are :— 

Town gas. 
Oil. - 
. Producer gas. 

Coal. 


AP eee 


. Peat and lignite (gasified). 

We may at once dismiss town gas and oil as impractic- 
able pro jitions in this country, unless the latter be 
ultimate! discovered in quantities permitting of 
industrial use, as their cost is prohibitive compared with 
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coal, or producer gas. Consequently the two fuels 
that we have available for firing high-temperature kilns 
in this country are producer gas and coal. Peat and 
lignite require to be gasified to be used with proper effect, 
for owing to the 40 per cent. to 50 per cent. water in an 
air-dried sample of the former it is not suited for use 
direct in a firehole. 

The advantages of firing with producer gas, as against 
coal, are :— 

1. Temperature under complete control. 

2. High temperatures obtained more economically 
and speedily than with coal, and any given temperature 
reached is more easily held in the,kiln than with coal, 
and with comparatively no fluctuation. 

3. Great cleanliness of burning if provided with 
adequate supply of air. 

4. Great saving on wear and tear of kiln. 

There is, or was, a considerable prejudice in this 
country (for many years) against the use of producer gas 
for firing brick kilns on account of explosions and un- 
satisfactory burning due to causes not sufficiently 
unders . ‘The proper distribution of gas in the kiln 
was not carried out with necessary relation to the air 
supply needed for combustion, and the early efforts 
resulted in parts of the kiln under full fire being 
apparently much overburnt, and other parts under- 
burnt. Repeated failures, however, have their value, 
and have put kiln builders on the right path, and at the 
present day proper distribution of the gas is thoroughly 
underst: and arranged, and an equal heat obtained 
in all parts of the kiln. 

Having pointed out what in our opinion constitute the 
main ry of gas-firing over coal-firing, we shall 
assume that the types of kilns which we describe are 
gas-fired, though it is quite possible to fire each type 
with coal. 

The three best-known types of kilns for refractory 
goods are :— 

1, The continuous annular shape, gas-fired kiln. 

2. The continuous annular shape, chamber type, 
gas-fired kiln. 

3. The continuous tunnel and car kiln. 

We should like Here to point out that we do not 
consider all these three types are suitable for any and 
every kind of ware, as each type produces different 
conditions in actual working. 

The continuous annular shape, gas-fired kiln, as is 
well known, consists of an endless tunnel divided into 
a number of chambers, from 16 upwards, according to the 
class and output of material required. There is really 
no division between these chambers, the only thing 
which divides off one chamber from another is the 
entrance to the kiln by the wicket way, and also in 
some cases @ drop arch within, which is used in cases 
where the material shrinks largely in the burning, and 
would leave a gap between the crown of the arch and the 
top of the bricks, allowing the escape of a fair amount 
of heat over the tops of the goods. 

The ordinary gas-fired continuous kiln is, in principle, 
exactly the same as the ordinary coal-fired continuous 
kiln. The gas is generated in the gas producer, and the 
main gas flue surrounds the whole kiln. From the main 
gas flue, branch flues of smaller size connect with the 
chamber and are controlled and regulated by valve 
dampers. These branch gas flues are provided with 
suitable-size openings and are carried through the arch 
and floor of hensten, and on the top of these openings 
removable perforated fireclay pipes are stacked vertically. 
These pipes are commonly valid gas candles, and when 
ignited the gas spreads outwards in long narrow flames 
across the path of the travel of heat. Sometimes these 
candles are built in a temporary manner with the bricks. 

The main flue for receiving the products of combustion 
is situated in the centre of the kiln, and is connected 
with each chamber by means of two damper valves. 
One of these is situated on the inner wall and the other on 
the outer wall. This system of two valves to each 
chamber gives a much more perfect control and even 
draught in all parts of the chamber than if only one 





damper per chamber were provided. 
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This type of kiln presents certain disadvantages 
which cannot in everyday working be entirely overcome. 
In the first place the air required for the combustion 
of the - passes through the o wicket and then 
passes through chambers containing bricks which are 
pmeny | off, and in doing so becomes preheated, and 
thus the air is brought to the gas candles in a highly 
heated condition by regeneration. The amount of air, 
however, that enters these wicketways is under no 
control at all, and is, of course, often a great deal more 
os is wanenes ry for Seok, eoeek a of — . 

t is generally reckoned, s ing roughly, that five 
times as much air is supplied fo the candles as is 
theoretically necessary for complete com ion. Assum- 
ing for a moment there were seven rows of candles 
across the chamber firing at the same time, the first row 
would receive a deal more air than was necessary 
for complete combustion, the row behind a supply of air 
in diminished tity, till probably the last two or 
three rows would receive insufficient air for complete 
combustion, for it is obvious that there is no practical 
means of regulating this air supply. If just sufficient 
air was admitted through the open wicketways of the 
kiln to supply enough air for complete combustion to 
the first row, the gas burners of the second and following 
rows would obviously not receive sufficient. 

Further, the air required for combustion, enteri 
by the wicketways, in ing th h the chambers o' 
cooling bricks becomes highly heated, and consequently 
specifically lighter than the heavy . This gas, as 
stated above, enters from the floor of the furnace, and 
consequently there cannot be the ideal mixture of gas 
and air so essential for perfect combustion. 

Owing to the excessive air supply the conditions 
in the kiln are strongly oxidising, though it is possible 
to obtain some reducing conditions by setting the goods 
very much closer, thus cutting off the air supply to a 
considerable extent. This, however, is only a makeshift, 
for the tighter setting of the goods produces slower 
travel of the kiln and so reduces the output. 

If it is desired to hold the heat in any one section of 
the kiln for a longer time than usual, i.¢., to give soakage 
to the goods possibly because of their large size and 
greater thickness, it is practically difficult to do this 
without a rather heavy expenditure in gas to keep 
up the heat or prevent the stealing forward of cold air 
from the back. 

In spite of these imperfections this type of kiln is a 
really good one, and is undoubtedly the cheapest and 
most simple type of gas-fired continuous kiln to erect, 
~ to set, and draw and operate. 

e now come to the chamber-type kiln. This is 
capable of reaching very high temperatures and giving 
prolonged soakage to refractory goods, and has been 
employed with the greatest success for burning carbon 
electrodes in this country and abroad, and also for 
burning magnesite and silica bricks and very high-grade 
firebricks, 

The gas-fired continuous-chamber type kiln consists 
of a number of connected chambers. Differing from 
the ordinary gas-fired continuous kiln already described, 
which has no divisional walls, this kiln may consist 
of a long tunnel having division walls or a series of 
transverse arches connected one with another, The 
main flue surrounds the kiln as in the previous type, 
and likewise has its smaller branch fiues to each chamber. 
The from the main flue is connected by these 
branch flues to each of the four corners of the chamber, 
where it rises up in a pocket or bag, sometimes called a 
flash wall. 

After ignition in the chamber the burning gases 
descend through orations in the floor to exit flues 
that connect to the main flue or to the chamber ahead. 
The supply of gas to each of the four corner pockets 
or bags is controlled by separate gas valves. The air for 
the combustion of the gas, a been highly heated by 

4 tion in passing through chambers containing 
burnt goods cooling off, is brought by flues to a point 
just above where the gas enters the pockets or . 








h air-supply flue is regulated by a damper, so that the 








398 


ENGINEERING. 





(Oct. 12, 1917. 








exact amount of air required for the combustion of the 
gas is under complete control. 


As compared with the previously described — 
tunnel t of gas-fired kiln this cham nore form rs 
@ considerable number of advantages, although it is 


generally assumed that the chamber type is not so 
economical in fuel consumption as the ordinary con- 
tinuous kiln. This is undoubtedly true, as the extra 
walls absorb a great deal of heat, but the regulation 
of the air supply and the gas being under such complete 
control in the chamber-type kiln, the economy effected 
in producing a 

counterbalances t! 

As | geo A pointed out, in the ordinary continuous- 
type kiln the air supply is under no control whatever, 
and, further, the air, when it does arrive in the ordinary 
continuous-t kiln to the candles, is supplied in a 
distinctly rudimentary manner, whereas in the chamber- 
type kiln the gas and air enter at practically the same 
point, both supplies being under complete control, 
the gas and air become intimately intermixed in the 
gas bag or pocket. 

Further, there are a number of other advantages 
which follow from this complete control of the gas and 
air supply, and the perfect admixture of the air and gas 
before becoming ignited, which do not exist in the 
ordinary continuous kiln. The chamber-type kiln is 
capable of reaching considerably higher temperatures 
than the ordinary gas-fired kiln, one reason for this 
being that the enclosed chamber retains its heat much 
longer than the ordinary open type, and ay 
the air for the combustion of the gas is supplied very 
much hotter to the gas, and also at a more constant heat. 

The following disadvantages apply to both of the 
kilns described. 

Owing to the length of the kilns the gas from the fixed 
producer has to travel a considerable distance to reach 
the far chambers of the kiln, and it is not practical to 
have the main gas flue from the producer built in the 
kiln itself, where it might be kept warm. Owing to the 
danger of possible leakages through the expansion and 
contraction of the kiln the main gas flue in the best 
t of gas-fired continuous kiln is constructed outside 
the kiln, and, as previously stated, to reach some parts 
of the kiln it has to travel considerable distances, and in 
such a flue it is quite possible that the gas may lose as 
much as 50 deg. to 75 deg. C. per metre run. Far greater 
heat losses, however, occur from the constant heating up 
and cooling-off of the walls of the kiln. The amount of 
heat absor by the brickwork is very great, and when 
the burning is carried forward that part of the kiln 
which has been fired off and is cooling down only yields 
up @ small proportion of its radiant heat to be P semen 
forward. 

We finally come to the type of kiln we believe will be 
the kiln the future for most kinds of high-class 
refractory ware, and this is the -fired continuous 
tunnel and cer kiln. The general principle of these 
kilns is so well known that it is hardly necessary to enter 
into an elaborate description of them. Roughly speak- 
ing, each consists of a long tunnel which is theoretically 
divided into three parts : (1) the preparatory or entrance 
zone, (2) the actual firing zone, and (3) the cooling-off 
or departure zone. 

The air for combustion enters the departure end of the 
kiln, and passing through the cars containing goods 
which are cooling off, becomes highly preheated, and is 
used for combustion of the gas, and eventually the 
products of combustion are drawn from the firing zone 
through the p ratory zone, and depart from the kiln 
at a point near its entrance. Co ently, as the cars 
which are loaded with goods enter the kiln they travel 
in the opposite direction to the products of combustion 
leaving the kiln ; therefore they come into contact first 
with the coolest gases and gradually get hotter and 
hotter until they approach the actual firing zone in the 
middle of the kiln. The length of the entrance or pre- 
paratory zone and the length of the departure or cooling 
zone are, of course, matters of the greatest importance, 
and on the knowl of the kiln builder as to the 
requisite proportion of these zones the success of the kiln 
largely depends. Some materials have to be heated 


seca admixture of gas more than 
is. 





firing zone are burnt to 2,462 deg. F. It is therefore 
clear that no d ge can h to the cars from 
excessive heat. 

From the point of view of the comfort of the workman, 
as the cars are mechanically introduced and withdrawn 
from the kiln, this method of burning is ideal, the whole 
of the setting and unloading of the cars being done in 
the open, in clear light, without dust or heat drawbacks. 
Further, the gas | ser gare means only one central point 
for the delivery of fuel and the removal of ashes, whereas 
in coal-fired kilns the supply of coal and the removal 
of ashes has to be arran for each chamber. 

The tunnel and car kilns so far erected in this country 

are mainly used for burning majolica tiles, stoneware 
and pottery, but from actual tests made in kilns erected 
for stoneware burning the applicability and suitability 
of this kiln has been demonstrated to the highest satis- 
faction for burning firebricks, silica bricks, terra-cotta, 
glazed bricks, sanitary ware, lime, dolomite, and many 
other purposes. 
The rigid conditions of entry and discharge of loaded 
cars prevents over and under-burning, when the exact 
time and temperature has once been ascertained. The 
fuel economy obtained places these -fired tunnel and 
car kilns as far ahead of other continuous kilns as they 
are ahead of the intermittent type. 

The reason for this great A is obvious, as 
having once raised the heat of the firing zone to the 
required temperature, all that is needed is to maintain 
this temperature against the trifling radiation losses 
of the kiln structure and goods. As the area of firing is 
constant it is not subject to losses from cooling down. 
Goods nearing the point of discharge return their heat to 
the firing zone and this, combined with the heat produced 
there, passes forward to the entrance end of the kiln 
and communicates itself to the oncoming goods. 
There is thus everywhere continuity of heat action, 
exactly as in the ordinary continuous kiln, but added 
to this is the fixed firing zone, the brickwork of which, 
once raised to the desi temperature, is retained at that 
temperature, and not allowed to cool down only to 
reheat, as in the ordinary form of continuous kiln. 

In the case of refractory goods reyuiring in coal-fired 
kilns a heavy expenditure of fuel, this valuable economy 
of heat is made much more manifest, indeed the more so 
the greater the economy derived. 

Further, the output of this type of kiln is very large. 
As a rule with most - products that require very high 
temperatures they also require prolonged soakage 
and a good allowance of time for raising and lowering 
the heat. By increasing the length of the kiln and by 
increasing the number of burners such lengthened 
periods are obtained. By travelling also at a reduced 
— through a shorter kiln a longer soakage can be 
obtained. 

There is a latitude in the working of a tunnel and car 
kiln that is most surprising. Many people imagine that, 
once started, the kiln cannot be halted, and that con- 
tinuous running day and night without intermission is 
re mone | essential. This is not so. The kiln can be 
slacken down for week-ends, for instance, or where 
there is a shortage of goods to be set, and yet without 
the slightest detriment to the quality of the ware pro- 
duced. It merely resolves iteelt into a question of cut- 
ting off the supply of gas to the kiln, by either closing 
down some of the gas valves entirely or the whole of 
them partially, and moving the cars in and out of the 
kiln at long intervals. 
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AMERICAN OpTiIcaL GLass.—We read in The American 
Machinist that the Bureau of Standards of the Depart- 
ment of Commerce, after two and a half years of con- 
tinuous study and experience, has achieved satisfactory 
results and is amp to produce optical glass. Addi- 
tions are now being made to the working plant requisite 
to permit larger production to supply the needs of the 
Government, The matter is one ot besential importance 
to the military services of the nation. Heretofore 
this material of the best grade has been wholly made in 
Germany, but the United States is henceforth in- 





up 
very slowly before they enter the firing zone, and often 
have to be cooled off very gradually before departin, 

from the kiln. These questions are matters of actua 
experience, be gry in se type of manufacture and 
with every kind of clay, and no definite rule can be laid 
down that will apply in all cases. 

. constancy of temperature obtained in these kilns 
is remarkable, but the principal cause of this is due to 
the stationary fire. 

Further, owing to there being a fixed firing zone, the 
gas producer can be placed quite close to the firing zone 
of the kiln. From here to the farthest point in the 
firing zone it has very little distance to travel, conse- 
quently the gas loses but little of its heat in its course 
from the producer to its actual point of ignition. A 
fixed firing zone also obviates the heavy losses arising 
from the constant heating up and cooling down of the 
walls of the kiln in the other types of continuous kilns 
described. 

Owing to all parts of the kiln being always kept at 
the same temperature the kiln structure itself is not, 
of course, subject to constant e ion and contraction, 
and thus costly repairs to the brickwork portion of the 
kiln are nil. 

It is frequently advanced by people who have never 
seen & modern tunnel and car kiln at work that the 
wear and tear on the ironwork must be very great. 
This is an absolute myth. The ironwork of the cars is 
so well insulated that one can walk underneath such a 


kiln from one end to the other and one’s hands on 
the axles and wheels of the cars wi it any discomfort. 
This statement is upon actual experience at @ kiln 


pendent of any foreign supply for this most important 
product. 





A War Purcuasine Boarp IN THE UNITED StaTEs.— 
We read in Commercial America that competitive 
buying of supplies in the United States by the countries 
associated in the war against the Central Powers is to 
give way to co-operative buying through a central 
eer, board. Announcement was made by the 

retary of the Treasury on August 24 of an agreement 
between representatives of Great Britain, France, Russia, 
Belgium, Italy and Serbia and the United States for the 
creation of a commission, with headquarters in Washing- 
ton, through which all purchases made by those Govern- 
ments in the United States shall proceed. Probably 
the most important feature of the agreement is that 
which names as the members of the Commission three 
members of the recently created American War Industries 
Board which, in the short time that it has been organised, 
has had charge of the enormous war buying of the 
United States Gover t is a thorough 
co-ordination of the purchases of the United States 
Government with the purchases of the Allied Powers. 
Hereafter all programmes for hases of war — 
by the interested countries will be laid before this ° 
will receive its consideration, and will be carried out 
under its direction. The setting up of this central buying 
authority for war supplies will do more than merely 
eliminate competition between the various Governments 
concerned. It will have its influence in apportioning 
available supplies a g the tries in p rtion to 
their needs. It means a more effective use of the com- 
bined resources of the United States and of the Allied 











in operation here in England, where the goods in the 








Powers in the prosecution of the war. 
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FUEL ECONOMY POSSIBILITIES IN BRASS 
MELTING FURNACES.* 
By L. C. Harvey (London). 

FvEtr. economy is a very engrossing proposition, and 
one in regard to which it is to be ho that the future 
will furnish ideas and methods that will make past 
efforts in this direction appear very primitive and 
inefficacious. 

Let us consider, first of all, the amount of coal mined 
in the world for one year, and the possible extent of the 
wastage of that year’s supply of coal. For 1910 the 
amount was about 1,300,000,000 tons, and it is improb- 
able that anything like 5 per cent. of this fuel was ever 
turned into actual useful work. This means that 
1,235,000,000 tons of coal were mined only to be wasted 
in heat radiation and other losses; this represents 
enough fuel to melt and superheat 2,500,000,000 tons of 
brass to 10 per cent. above its melting temperature. 

Until petroleum becomes available in bountiful 
quantities, and its price in consequence is brought down 
to reasonable limits, the only fuel to consider is coal. 
Now coal should be used as mined, in the furnaces direct, 
or in gas-producers adjacent to the furnaces. The 
process of coking the coal is only a means to obtain 
a clean, smokeless fuel, of intense heat value, at the 
expense of considerable wastage during this costly 
process of coke manufacture. 

This paper has been written in the hope of encouraging 
progress in the direction of economy in fuel. It relates 
only in a very superficial degree to the quantities of fuel 
used in the melting of brass, but it is hoped that the 
points brought out will be accepted as of such national 
importance—apart from individual interest—that close 
investigation will be made generally into fuel con- 
sumptions in brass foundries. 

Considerable quantities of copper, brass and bronze 
used for gun-mountings, heavy plate, stern tube liners, 

ropellers and other products are melted in reverberatory 

urnaces, chiefly for the reason that very heavy castings 
are required ; but these furnaces consume several times 
the amount of fuel that would be used to melt the same 
amount of metal in crucible furnaces. Reverberatory 
furnaces are therefore greater fuel wasters even than 
crucible furnaces, which are themselves extremely 
inefficient. It is not an uncommon occurrence for a 
reverberatory furnace to burn twice as much fuel per 
ton of metal melted as the quantity that would be used 
in the usual t of crucible pit furnaces, and six times 
the amount of fuel required for tilting furnaces. 

The amount of metal melted and the weight of fuel 
used in these reverberatory furnaces have not, however, 
been taken into account in this paper, so that the 
estimates I mention refer only to crucible melting plants. 
It is quite impossible for anyone to give exact figures 
for tonnage output of metals melted in crucibles under 
the present conditions without full access to Government 
and trade statistics, but it can be definitely accepted that 
whereas the assumed figure for the quantity of brass 
melted in this country during 1916 is one that probably 
falls a good way short of the real collective output of 
the brass foundry trade, the deductions arrived at in 
regard to fuel used are under-estimations. 

Ihave been closely associated with melting and casting- 
shop practice for many years, and on behalf of the Morgan 
Crucible Company have been privileged to design the 
crucible melting plants supplied to most of the large 
Government and private undertakings which have 
been instrumental in producing the enormous quantities 
of metal—notably brass for fuse rod and cartridge strip 
—that have been required by the Government during the 
past three years. In order to keep a clear issue under 
consideration, the calculations given in this paper refer 
only to the melting of this class of metal. 

Though much thought and ingenuity have been 
expended during recent years upon the equipment of 
coal-consuming plants with more efficient t of 
boilers, fuel economisers, mechanical stokers, feed-water 
heaters, &c., with one ultimate end—the saving of fuel 
—in the brass foundry, it is still the general practice to 
melt metals in small uneconomical coke-fired crucible 
furnaces of the pit type, having heat efficiencies of only 
2 per cent. to 6 P cent. This is the range of efficiency 
for the general type of coke-fired natural draught 
crucible brass-melting furnace, and unfortunately more 
often than not it falls to the lower figure. 

Assuming, for sake of argument, that the output of 
brass for the above-mentioned purpose during the war 
rose to 2,000,000 tons in 1916 for Great Britain alone, 
the amount of coke required to melt this quantity of 
metal in small pit furnaces of 5 per cent. heat efficiency 
would have been 800,000 tons. 

This presu that the coke has a calorific value 
of 12,960 British thermal units per pound, and that 
261 British thermal units are required to melt brass 
of, say, 70:30 mixture and to superheat the alloy to 

10 per cent. above its melting-point. 

i athens words, the total amount of heat imparted 
to the metal would be 1,169,280,000,000 British thermal 
units, representing 41,714 tons of coke, which means 
that the ce of 758,286 tons of coke would be wasted 
in radiation and flue losses. This amount of useless 
fuel at 35s. per ton would cost 1,327,000/., and the total 
amount of 800,000 tons 1,400,000/. 

The relatively large capacity crucible tilting furnace 
had fortunately been developed during the ten years 
previous to the outbreak of war, and very large plants 
of this type were immediately put down. So far was 
this the case that, taking into consideration the tilting 
furnaces existing prior to August, 1914, together with 
the new plants put down especially for war work, it 
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can be accepted that of the quantity of brass mentioned 
—2,000,000 tons for 1916—one-third of this total was 
melted in tilting furnaces. 

Now the average all-round working heat efficiency of 
the coke-fired crucible tilting furnace on 70:30 brass 
is about 15 per cent. 

If, therefore, the whole of this assumed 2,000,000 tons 
of metal had been melted in tilting furnaces, the amount 
of fuel used would have been reduced to one-third, say, 
266,666 tons of coke, of which the heat value of 41,714 
tons would have been imparted to the metal and that 
of 224,952 tons of coke wasted in furnace and flue losses. 
In money this would mean 393,666/. spent on useless 
fuel in tilting furnaces as against 1,327,000/. in pit 
furnaces. Assuming that 2,000,000 tons of brass were 
cast in 1916, of which one-third was melted in tilting 
furnaces, these plants were responsible for saving the 
nation approximately 178,000 tons of coke, having a 








TABLE I.—Retative Quantities or Coat usep iv Various Types or Cruciate FuRNAcEs. 





Tons, or cubic feet of fuel 
for an output of 
2,000,000 tons of brass .. 
British thermal units value 


| 
800,000 | 266,666 | 





total value of 311,500/. 

This, however, is not the whole story, for the coke | 
used in melting furnaces has to be made from coal, in | 
which process there is a further wastage. Gases and 
volatile constituents which. could be utilised in the 
melting chambers of furnaces.are lost in the coke ovens. 
That “ metallurgical’’ or “foundry”’’ coke is necessary 
for cupola work is undisputable; but this high-grade | 
fuel for brass melting is not essential if systems can be 
modernised and improved so that coal can be used direct 
instead of having first to convert it into coke. 

This can be done in two ways, by the use of— 

(a) Powdered coal, which .is the most efficient way of | 
using solid fuels. 

(6) Unscrubbed producer gas, a compromise, but still 
a more or less direct application of solid fuel. 

The first system is the ideal one, resulting in no loss | 
of heat prior to burning in the furnace. 

The second method is a convenient one where large | 
plants are concerned, but it is not so readily applicable 
to the small foundry, and in any case there are producer | 
losses which are absent in the first system. These losses, | 
however, probably counterbalance the energy required | 
to grind coal to the powdered state. 

Powdered coal can be applied and burnt as readily as 
— fuel or gas, and it has many of the important | 
advantages of these fuels in so far as running costs for 
crucibles, linings, labour, &c., are concerned. It is 
well known that these costs are much below those for 
coke-fired furnaces. 

Referring again to the figures mentioned above, we 
will consider what this means in quantities and cost of | 
coal, if used direct in powdered form. 

For the 2,000,000 tons of brass, if melted in pit 
furnaces, 800,000 tons of ‘‘ metallurgical ’’ or “ foundry ”’ | 
coke were required. In terms of coal this would mean | 
about 1,143,000 tons of coal. On the other hand, if | 
crucible tilting furnaces had been used entirely the 
overall amount of coal burnt as powdered coal, leavin, 
the efficiency of the furnace still at 15 per cent., welll 
have been approximately the same as the figure given 
for coke, viz., 266,666 tons, or a saving of 733,334 tons 
of coal for 1916, if the powdered coal system had been 
available. A very small amount of this gross saving of | 
fuel would have been used in supplying air under a slight | 
pressure for burning the powdered coal. 

This, again, is still allowing for a relatively low furnace 
efficiency of 15 per cent., but it is inconceivable that | 
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| | 
per pound or cubic foot .. 12,960 | 12,960 | 12,960 
Tons, or cubic feet of fuel | 
to useful purpose (net) 41,714 | 41,714 41,714 
Tons, or cubic feet wasted in | 
losses (net) oe rv 758,286 | 224,952 224,952 
Coal Values (Coke 
Tons of coal used . . gross 1,143,000 380,951 266,666 
Tons of coal usefully em- } 
ployed* .. .. Bross 60,735 | 60,735 41,714 
Tons of coal wasted .. ,, 1,083,265 320,216 224,952 
Ratio of net coal or oil 
utilised to useful purpose | 
to gross fuel min ..| 1to27 | 1to9 1 to 6 
+Saving over coke fuel pit | 
fu in terms of coal 
used to melt and superheat } 
2,000,000 tons of ordinary | 
brass ~ on fee -— |+ 762,049 | + 876,334 
* Allowing for losses in production of coke, &c. tI 


Pit Tilting Tilting 
Type of Furnace Furnace. Furnace. 
Fuel Coke | Coke | Powdered 
Heat éfficienc 5 per cent.'15 per cent./15 per cent. 





| 
Multiple Crucible 
Si Crucible Pit , or Pit | Tilting 
Pit Furnace or Single Crucible | Furnace. » 
Tilting ting 
Town gas Producer gas oll oil 
15 per cent. 10 per cent. 5 per cent. 14 per cent. 
| ' 
Cubic Feet. } 
14,336,000,000 -- 530,000 200,000 
550 135 19,700 | 19,700 
Cubic Feet. | Cubic Feet. | 
2,126,000,000 | 8,661,000,000 | 26,497 | 26,497 
Cubic Feet. |  Oubiec Feet. 
12,210,000,000 89,600,000,000 603,503 | 175,303 
and Gas in Terms of Coal). 
| 1,871,8382t 548,734 733,267 805,633§; 304,012§ 
| | 
177,166t 70,867t 70,960 _ | _ 
| 1,194,666T 477,8671| 662,307 _ _ 
} 
| 1tos2t 1 to 13 1 to 12 1to19 | 1to7 
| | 
| 
— 228,832t + 504, 2064 + 409,733 | _ | — 


nclusive coke produced. t Exclusive coke produced. 


§ Heat equivalent value of oil in terms of coal. 


Note.—Figures given above for “ gross” tons of coal used in 


coke, coal-tar, &c., the comme value of which woul 
this system of heat development and application. 


TaBLe II.—Approximate Relative Heat Values and Flame 
Temperatures of Fuels. 





| Theoretical Maximum 
| Flame Temperature. 

| Heat Value 
| of Cold 


Gas or Fuel. 


Air at Air at 
0 deg. C. (300 deg. C. 


Deg. C. Deg. C. 

Coke producer gas (B.T.U.) {36 oe } 1,600 1,700 
Dowson soft coal gas —_ } 1,600 1,700 
Mond soft coal gas Lo e } 1,530 1,630 
Wood producer gas ro = } 1,600 1,700 
Riché wood retort gas 340 coe |} (1,800 1,990 
Anthracite producer gas oo _ } 1,670 1,780 
Water gas .. oot eee” |} 2,080 | 2,160 
Town gas .. {$50 Seer |} 2,000 2,100 

B.T.U. per Ib. 

tallurgical coke 12, 2,090 2,250 
Bituminous coal .. 14,000 1,990 2,160 
Petrol (water-free) 19,700 2,160 2,310 





heat efficiencies of crucible melting furnaces 


raised to 30 per cent. and 40 per cent. by careful study | _ 


and application of improved methods of combustion 

and utilisation of the heat carried off in the waste gases. 

Electric crucible furnaces have actual heat efficiencies 

of 50 per cent. to 75 per cent., but this is exclusive of 

previous wastage in current generation and distribution. 

If the overall losses of steam and current generation, 

resistance losses in mains, &c., are taken into account, 

an efficiency of 50 per cent. in the electric-heated furnace | 
drops down to about 10 per cent. 

During the past three or four years town has been 
very successfully employed in crucible melting furnaces 
from the standpoint of cl li conveni » and 
pe cverneg, Ba of crucibles, viewed from which this 
system many important claims. But as a fuel 
economiser it has none. Let us briefly consider this 
question on similar lines to those followed in the case 
of coke furnaces. 

The overall working efficiency of small gas-fired pit- 
type crucible furnaces is approximately the same as for 
the larger tilting type, and can be taken at 15 per cent. 
Assuming the calorific value of town gas to be 550 
British thermal units per cubic foot, then 2,126,000,000 
cub. ft. of gas would be required to melt and superheat 
the 2,000,000 tons of brass. In pit furnaces and tilting | 
furnaces the total amount of gas burnt for this quantity 
of brass would have been 14,336,000,000 cub. ft. 

In terms of coal, assuming 1 ton to yield 12,000 cub. ft. 
of gas, this would mean approximately for either the 
pit furnace or tilting furnace 177,166 tons used for useful 
purpose and for the production of 106,000 tons of gas | 
coke, and 1,194,666 tons of coal wasted in heat radiation 
and flue losses, and the production of 717,000 tons of gas | 
coke. It will therefore be seen that, apart from leakage | 
in the gas mains, which may be considerable, pit furnaces 
and tilting furnaces take a maximum quantity of 
1,371,832 tons of coal as gas; 1,143,000 tons of new | 
coal as coke (800,000 tons of coke), at a value of, say, | 
1,143,0001. (taking coal at ll. per ton); or 1,400,0001. 
as coke (at 35e. per ton). 

On the other hand, tilting furnaces would take 380,951 
tons of new coal as coke (266,666 tons of coke), at a value 
of 380,9511., as against 1,371,832 tons of coal for making | 

(60 per cent. gas-coke production would equal i 
in | 





gas 

823,300 tons of this by-product, which can he re- 
ucers). 

, costs, however, 
if they are considered 


gas 


bear a more striking significance 
in relation to the usual charge 





| Producer gas cannot be economically generated for 


a Maximum values (pre-war). ae 


for gas at prices charged for town supply. Say this is 
2s. per 1,000 cub. ft., then the cost alone for melting 
the 2,000,000 tons of brass would be 1,433,600/. 

The suggestion therefore arises that gas, if used, must 
be produced upon the site, and this bri us to 
the second proposition already mentioned—producer gas. 


very small plants, but for the larger capacity melting 
furnaces, even when only one or two units are installed, 
the producer-gas system presents a very convenient 
arrangement; and I believe a simple and efficient 
producer for small melting plants will shortly appear 
upon the market. Assuming for sake of argument that 
producer gas had been used for melting the 2,000,000 
tons of brass, the following figures show the approximate 
costs of this system. 

Brass can melted with a consumption of about 
20 cub. ft. of 135 British thermal units gas per pound of 
brass in tilting furnaces, and with about the same 
consumption in multiple crucible pit furnaces (it is no 
use considering single crucible pit furnaces for low- 


power gas). For this producer gas 1 lb. of coal will 
yield, say, 60 cub. ft. of gas, so that the ton of coal 
uired for pit and tilting furnaces would about 


666,607 tons, costing 666,6071. for fuel alone to melt 
and superheat the brass, and 10 per cent. at least can 
be added for losses in the producer, which bri the 
coal consumption and value to 733,267 tons and 739,2671. 
Thus we have a virtual saving of, roughly, 40 per cent. in 
quantity of coal, and 50 per cent. in cost of fuel when gas is 
made in producers instead of taken from the town mains. 

Fuel oil would have been very generally taken up 
had it been possible in past years to rely upon constant 
supply at a reasonable price ; but it is fortunate for the 
nation that these doubtful factors prevented the wide 
adoption of this fuel. Shortage and ultimate dis- 
continuance of supply would have been disastrous. 

Up to some few years ago compressed air or steam 
had to be employed for efficiently pulverising the 
relatively small quantities of oil for crucible furnaces. 
Compressed air is in every way preferable to steam as 


” include the by-products gas- 
ving at a final efficiency figure for 


the case of “ town 
d be deducted before a: 


Some years ago I designed a low-pressure air-blast 
burner, which has now been fitted to some hundreds of 
crucible furnaces, ind this gives just as satisfactory 
results as does the high-pressure system’; yet this is not 
the ideal method, and it is hoped that it/will not be lon 
before a more efficient system of burning oil with natural- 
draught burners replaces all the old methods which 
—— compressed air, steam or forced draught. , 

t*’ may therefore be interesting to complete this 
survey of fuel costs by the inclusion of those for fuel oil, 
but a figure ing some relation to the prices taken 
for coal and coke must be assumed. Fuel oil has been 
quoted recently at 160s. per ton, but in order to bear 
some relation to coal and coke at the prices taken, the 
cost of oil must be reduced to, say, 808. per ton. 

The heat efficiencies of single crucible pit furnaces and 
tilting furnaces are, roughly, 5 per cent. and 14 per cent. 
respectively. Taking the calorific value of fuel oil 
at 19,700 British thermal units per pound, pit furnaces 
will require 530,000 tons at a cost of 2,120,0001., 
and tilting furnaces 200,000 tons at a cost of 800,000I. 
Leaving out of account the small home production 
of fuel oil this large quantity of oil would have to be 
brought from abroad, and if used in _ furnaces 503,503 
tons, and in tilting furnaces 175,503 tons of the fuel 
would be shipped to this country only to be converted 
into heat to be dissipated in radiation and flue losses. 

I have confined my res to the melting of brass 
alone, and they do not include the fuel used for melting 
the large quantities of malleable iron, certain steels, 
aluminium, special alloys, cupro-nickel, &c., that are 
melted in crucibles. 

furnace efficiencies given above are those for 
neral all-round work. Actual test efficiencies would 
be somewhat higher. nk 

From a point of view of overall working heat efficiencies 
there is therefore not much to choose between crucible 
tilting furnaces for any class of fuel—coal, coke, oil, 
town gas, or producer gas—if the most economical size 
and type is taken for each fuel ; but where pit furnaces 
are concerned there is a very marked difference, and 
those fired by means of town gas now hold the palm. 
For convenience of comparison the quantities of fuel 
and their costs, and also the heat efficiencies of furnaces 
for different kinds of fuel, are given in Table I (above). 
Table II (above) shows the approximate heat values of 
different fuels. } 

The reason why tilting furnaces have so much higher 
heat efficiencies t pit furnaces is in a measure due to 
the elimination of many of the absurdities of the pit 
type, but chiefly is it due to the higher e and quicker- 
heating crucibles used in the former when taken in con- 
junction with the larger capacities of the crucibles. 

or output and cost of melting it is undisputed that 
the tilting furnace plant is a long way ahead of pit fur- 
naces, but on the question of quality of alloy made the 
tilting furnace has not definitely proved that it possesses 
this feature. Experts seem still to maintain that the 
pit furnace taking smaller crucibles has not yet been 
“—. as far as quality of metal is concerned. 

t is quite conceivable that this is so, and as the 
efficiency of the present-day pit furnace is so very low 
it becomes more than ever necessary to see whether 
the design cannot be improved. With this end in view 
I have suggested a furnace as illustrated in Figs. } and 2. 

In this furnace it is intended that the li shall 
be thick, in order to red the t —— ng 
tion. An air insulating cavity is suggested between 
firebrick lining (Figs. 3 and 4), or this 
ked with zirconia earth. The outside 
metal for 
lagging. The flue outlet to be central, and the flame 
issuing to be at any time visible to the operator. 
The dary flue opening to the main flue to be 











a means of pulverising liquid fuel to be burnt in tact 
with plumbago crucibles, and it is especially so for high 
heat generation, but considerable power is necessary to 
drive the air compressor. 





controlled by means of a damper, and a preheating 
hearth to be a in this flue passag f 
to have an outside metal cover, so that all products of 








400 





ENGINEERING. 


[Octr. 12, 1917, 








combustion and zinc smother will be drawn into the main | 
flue. The bottom to be in the form of a hinged pan for | 
collection of spilled metals and the space above filled | 
with quartz nodules into which slag can soak below 
the level of useful fuel (in coke-fired furnaces) and away | 
from the burner inlet of oil or gas-fired furnaces. 
When it is essential to use small capacity crucibles | 
‘a greater degree of economy can always be obtained in | 
multiple crucible furnaces. Very useful types of gas- | 
fired furnaces have recently been described—notably | 
the Hermansen furnace and the Parsy furnace, both of 
which are on the self-contained producer —— 
A t of oil-fired multiple crucible furnace that I 
desi some years ago has given, I believe, very good 
results. The difficulty I had to contend with was the | 
absence of control of any one crucible in a multiple | 
crucible furnace having one large melting chamber. 








Fig.1. 
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used when the lining is new. In order to overcome this 
trouble to some extent in tilting furnaces, and so keep 
the fuel consumption at a more uniform level, I have 
suggested the special form of grate shown in Fig. 7. 
It is found that more or less liquid slag at the end of 
a heat moves to the front of a tilting furnace as the 
metal is poured, becomes set round the front of the 
crucible and obstructs the passage of air at this point. 
The result is that the lining is cut away by the inrush 
of air and intense heat at the back and round the sides 
of the coke space, and the fuel space becomes puny 
increased at these points. It is hoped that with the new 
form of bottom grate pan the slag will accumulate below 
the useful fuel line, thereby saving the life of the lining 
and reducing fuel consumption. 

Radiation losses can be reduced to a certain extent 
by providing composite linings. It is well known that 


CRUCIBLE FURNACE FOR QIL, GAS, 
COAL. 
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Figs. 5 and 6 show a furnace which entirely gets over 
this difficulty. 

It has a common melting chamber at the base of the 
crucibles, but the upper portion is divided off into 
separate compartments, each with its own flue outlet. 
It is found that the removal of any one cover in no way 
affects the actual melting conditions in the other cham- 
bers. This design makes it possible to use two oil fuel 
burners for a six-crucible unit instead of six burners 
for separate furnaces. The working efficiency of this 
type of furnace is about 10 per cent., as com with 
5 per cent. in single crucible furnaces. There is a saving 
of 50 per cent. of fuel in favour of the multiple crucible | 
furnace. 

The relatively poor qualities of refractories used as 
linings are in a great measure responsible for ever- 
vas fuel consumptions. 

m @ furnace is newly lined it has the highest heat 
efficiency, but as the lining becomes worn or broken 
away the fuel consumption can well be double the t 





|outside of the furnace also 


| each individual branch flue. 


the most refractory materials, such as carborundum, 
are at the same time conductors of heat. In the 
Foundry Trade Jow for July 12, 1912, certain facts 
berang upon this were noted ; for instance, a firebrick 
of moderately good quality, although relatively inferior 
as a refractory material, was shown to have i 
much less heat than the higher-grade refractories— 
silica, alundum, silicon carbide, magnesia—wh 
ordinary red. building brick showed undoubtedly the 
best insulating properties. An inch of ing on the 
reduced heat radiation 
losses by more than 50 per cent. 

The greatest loss of heat in a melting furnace occurs 
in the waste gases, and it has been proposed that CO: 
recorders should be used as a guide to the state of com- 
bustion. This is more or less gana owing to 





| the number of furnaces often 


Suppose there are 50 pit fires connected to one main 
flue, it would then be necessary to fit a CO, recorder in 
An analysis of gas in the 


main collective flue would not indicate which furnace 
was working inefficiently. Besides, in coke-fired furnaces 
the constituents of waste gas vary momentarily, and 
when fresh fuel is added there is a high percentage of 

i straight into the flue. Only when 
as- or oil- furnaces are used can the combustion 
* confined within economical limits. A visual flame 
issuing from the central furnace flue outlet then indicates 
the state of combustion with sufficient clearness for all 
practical purposes. 

These suggestions are only put forward as possible 
means of improving the heat efficiencies of pit-fire 
furnaces for coke, oil or gas, but the real question 
remains still unsolved, viz., how to utilize the major 
portion of the heat contained in fuel. The satisfactory 
application of powdered coal certainly offers an alluring 
proposition. 
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In conclusion I would express my indebtedness to 
| the Morgan Crucible Company, Limited, for permission 
| to submit this paper to the Institute of Metals, and for 
| the information which has enabled me to estimate the 

—— of brass for 1916 within probable limits. 

e paper has been written almost at the last minute ; 
but if members consider that it is incomplete and incon- 
clusive, I hope that it will serve as an incentive to others 
to continue this research, and at the next meeting 

| perhaps there may be given a really valuable treatise 
| upon this subject. 





University or Lonpon, University COLLEGE, 
| Session 1917—18.—Professor J. A. Fleming, M.A., D.Sc., 
F.R.S., will deliver a public lecture on «The Work of a 
| Telephone Exchange,” on Wednesday, October 17, at 
5.30 p.m., and a course of six lectures on “The Principles 
| of Modern Telegraphy,”’ on Fridays, at 5 p.m., beginning 
October 26, 1917. The public lecture is open without 
fee or ticket. The course is open both to members and 
non-members of the university. Fee, ll. Ils. 6d. 
Application for tickets of admission to it should be 
made to Walter W. Seton, M.A., D.Lit., secretary, 
University College, Gower-street, W.C. 1. 


British ENGINEERING STANDARDS COMMITTEE ; 
ANGLO-AMERICAN CO-OPERATION.—The American Insti- 
tute of Electrical Engineers has very cordially ag ad 
the committee’s invitation, and has appoin . H. M. 
Hobart, M.Inst.C.E., M.I.E.E., as the delegate of its 
Standards Committee to confer with Sir Richard Glaze- 
brook’s Panel Committee on the standardisation rules 
for electrical machinery, and it is a pleasure to be able to 
announce Mr. Hobart’s safe arrival in this country. The 
chairman of the British Engineering Standards Com- 


radiated | mittee, Sir John Wolfe Barry, K.C.B., and Sir John 


Snell, chairman of the Sectional Electrical Committee, 


the | will welcome Mr. Hobart on Wednesday, October 17, 


the first day of the Rating Conference. Moreover, Mr. 
Hobart’s presence in England will afford an opportunity 
for conoubtation in regard to the stan sation of 
electrical apparatus g lly, in oc tion with which 
much work is being carried out by various panels of the 
committee, especially in respect of motor starters, ship’s 
fittings, fuses, instruments and instrument transformers 
under the direction of Mr. C. H. Wordingham. As on 
the previous occasion at the Rating Conference, the 
Canadi National Committee of the International 
Electro-technical Commission has invited Mr. A. P. 
Trotter to represent it. 














